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Section of Hnxsthetics. 


[February 1, 1929.]} 
Post-Operative Acidosis. 
By R. D. Lawrence, M.D., M.R.C.P. 


Chemical Pathologist, King’s College Hospital. 


ABSTRACT.—A slight but real acidosis, involving a temporary decrease in alkaline reserve 
and increase in urinary acidity, occurs after all inhalation anesthesias. Ketonuria is also 
present in 20 to 80 per cent. of cases. Local anesthetics also produce these conditions, but 
less severely and less frequently. 

The acidosis seemed to depend on complex factors, but mainly on tissue anoxemia 
produced by the upset of normal respiration and circulation during operative procedures. In 
the normal individual this acidosis is very slight, transient, causes no symptoms and is of no 
moment. It cannot be entirely prevented by previous administration of sodium bicarbonate, 
glucose and insulin, although high carbohydrate diet before operation minimizes the tendency 
to acidosis. Cases with acidosis before operation become. worse afterwards and require 
treatment to prevent complications. 

The pre- and post-operative treatment of acidosis and ketosis in normals and diabetics, 
especially in emergency conditions, is discussed. 


THE term acidosis is used very loosely in general medicine, and is most commonly 
taken to mean the appearance of the acetone, or ketone, bodies in the urine. This, 
at any rate, is the significance of the term in most books on anesthesia. This 
undoubtedly is an aspect of acidosis, but a very limited one, and it is necessary 
to look at the subject more widely to get a clear conception of the acid changes that 
take place after anesthesia and operations. 

The human body is slightly alkaline in reaction, and its activities and proper 
metabolic functions can be carried on only in an alkaline medium. On the other 
hand, these activities produce considerable quantities of acid substances. The chief 
is carbonic acid, of which very large quantities are excreted by the lungs, amounting 
to the equivalent of 200 to 400 c.c. of concentrated hydrochloric acid every day— 
a striking figure. Smaller quantities of phosphoric, sulphuric and many organic 
acids are produced, so that the body must have efficient machinery to maintain its 
alkaline reaction in face of this acid production. 

The reaction of a fluid depends on the relative quantities of free hydrogen (acid) 
ions or hydroxyl (alkaline) ions. From this point of view the body is always 
alkaline. The terminology used in expressing the real reaction of biological fluids 
need not be discussed in detail; the term commonly used to express the amount of 
H-ion is pH; pH 7 is the neutral point, figures below this are acid, and above, 
alkaline. The normal pH of the blood is 7-4, and in conditions of extreme acidosis 
this may be lowered to the neighbourhood of 7, a change which involves the trebling 
of free H-ions. But a condition of acidosis can exist without measurable change 
in the pH of the blood because various mechanisms in the body intervene to prevent 
any change in the H-ion concentration of the blood. When these mechanisms 
succeed in preventing a change in the pH, the acidosis is said to be compensated. 
Let us examine these mechanisms briefly, as they are essential to an understanding 
of the meaning of the body changes involved in acidosis. 

When a few drops of acid are added to water, the change in the number of free 
H-ions is considerable and easily measured; when added to a similar amount of 
blood, no measurable change in the free acid ions takes place, because the blood 
contains alkaline buffer substances which absorb the excess of acid and prevent 
any increase in free acid ions. The chief buffer substance of the blood is sodium 
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bicarbonate ; this is called the alkaline reserve and forms the first line of defence 
against acids. [A short description of the relation maintained between the carbon 
dioxide in solution and that carried as bicarbonate was given.| The bicarbonate 
reserve of the blood is measured by the amount of carbon dioxide given off when 
acid is added to blood-plasma (normal blood-plasma carries 55 to 70 volumes per 
cent. of carbon dioxide as bicarbonate). In the severe acidosis of uremia or 
diabetic coma, the bicarbonate reserve may fall to 20 volumes per cent. or less, 
at which point the reserve is too low to act as an efficient buffer. Free H-ions 
accumulate and the acidosis becomes “ uncompensated.’”’ Many other substances 
in the blood and tissues act as additional reserves against acidosis, but the bicarbonate 
is the chief and the most easily measurable. 

Changes in the urine also occur in acidosis and are easily measured. The total 
amount of acid excreted by the kidney is increased (except in nephritis). largely 
in the form of acid sodium phosphate. This is measured by titration with an alkali. 
Again, the amount of ammonium salts excreted by the kidney is greatly increased in 
acidosis. All these methods have been used in investigating the effects of 
anesthetics and operations and in gauging the degree of acidosis. 

To complete the theoretical basis of this paper, mention must be made of the 
special form of acidosis—ketosis—most commonly found in diabetes. The ketone 
or acetone bodies are derived from imperfect oxidation of fats and are oxy-butyric 
acid, diacetic acid and acetone. All three bodies are excreted in the urine and can 
be recognized by simple tests; acetone is excreted in the breath and may be 
recognized by its smell. They may be present in recognizable amounts without 
causing a real acidosis and reducing the alkaline reserve. But if they accumulate 
sufficiently, the alkaline reserve is reduced, and in severe conditions like diabetic 
coma the actual pH of the blood may be reduced. They occur whenever insuffi- 
cient carbohydrate is being burned, and are probably an expression of a lack of 
enough sugar and glycogen to satisfy the calorific requirements for metabolism and an 
imperfect attempt to utilize fat in place of carbohydrate. They are therefore found 
in diabetes, when carbohydrate cannot be burned because insulin is defective, 
and in normal individuals when carbohydrate is insufficient through starvation or 
vomiting. 

Attention was first drawn to the question of post-operative acidosis at the end of 
last century when the frequent occurrence of acetonuria after operations and 
anzsthetics was noted. This condition has been found by different authors in from 
20 to 80 per cent. of their cases, usually mild in degree; presumably the different 
handling of the patients by anzsthetist and surgeon accounts for the great difference 
found in its occurrence. 

About 1915 blood-examination methods were applied to the question, and van 
Slyke [1], Cannon, Cullen and many others in America investigated the matter 
more closely in dogs and rabbits and in man. They found that chloroform, ether, 
and nitrous oxide anesthesia definitely reduced the bicarbonate reserve of the blood 
and that the pH of the blood was sometimes changed to the acid side. These 
changes happened within twenty minutes of the commencement of anesthesia. 
The fall in alkaline reserve is rarely more than 10 volumes per cent., is still reduced 
the day after the operation, but is usually normal by the second day. It has also 
been ascertained that the total acidity of the urine and the ammonia excretion are 
increased; evidence of a general tendency towards acidosis beyond mere keton- 
uria is thus established. This has been abundantly proved in operations on man, 
notably and most recently by Labbé and Chevki [2], Vana [3], and by Wymer [4] 
in animals. 

The relative frequency of ketonuria and actual acidosis (diminished alkaline 
reserve) is worth considering. The ketonuria is much less frequent and the 
production of ketone bodies usually so slight that it cannot account for the fall in 
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bicarbonate reserve. Moreover, the fall in alkaline reserve occurs long before the 
appearance of ketonuria. Therefore the acidosis is a primary process independent of 
the ketosis and may contribute to the latter, as we shall see later. 

Some light is thrown on the processes underlying this acidosis by studies of the 
frequency of their occurrence under different operative conditions. Chloroform 
produces ketonuria most frequently, ether and nitrous oxide less frequently. 
Hamblen found that closed ether produced acetone in 89 per cent. of his cases, open 
ether only 26 per cent. (this may be a reflection on his technique). There is evidence 
that operations under spinal and local anewsthesias may produce ketonuria and 
acidosis; this is important from the etiological point of view. Gundrum found 
acetone after cocaine anesthesia. Kappis [5] found acetone in 23 per cent. of cases 
after local anesthetics. In 150 cases Schulze [6) found acetonuria in 67 per cent. of 
general anesthetics, in 40 per cent. of spinal and 85 per cent. of local, a very high 
figure. Rose [7| investigated novocain and found a small decrease in alkaline 
reserve (about five volumes) in 42 per cent. This was most noticeable in abdominal 
operations and practically never occurred in operations on the extremities. Vana 
states that he has seen it with local anesthesia, but never with spinal. Others have 
noted it after local, but less frequently, and to a less extent, than after general 
anesthetics. Labbé states vaguely that local anesthetics do not seem to produce 
this effect. It seems clear that local anesthetics produce a definite fall in alkaline 
reserve, though smaller and less frequent than that produced by inhalation 
anesthetics. On the other hand, it has certainly been observed that severe 
fractures have produced ketonuria without any operative procedures and shock is 
always accompanied by acidosis. Several authors state that it occurs most often in 
anxious and excited patients, in children more than in adults, and in women more than 
in men. Undoubtedly other factors than the mere inhalation anesthesias contribute 
towards post-operative acidosis. Excitement and mental and physical shock are 
important and may of course be present to a considerable extent with local 
anesthesia. No doubt the different incidence of ketonuria and acidosis found by 
various investigators after various anesthetics depends on their skill in their use. I 
think for this reason the condition is much less obvious in this than in some other 
countries. Long and severe operations tend to produce a more frequent and 
prolonged acidosis than short ones, but the type of patient seems more important 
even than this. 

The mechanism of the production of post-anzsthetic acidosis is difficult to explain, 
the factors complex and probably multiple. The regulation of the alkaline reserve is 
one of the most complicated problems in biochemistry. Certainly no completely 
satisfactory explanation has been put forward of the acid changes in operative 
conditions and I can offer no more than tentative suggestions. 

The following facts have a close bearing on the problem. It has been clearly 
established that sleep produces a condition of acidosis. This seems to be entirely 
due to the relative insensitiveness of the respiratory centre at night and to its 
failure to respond normally to the accumulation of acid. Now the respiratory 
centre is still more depressed by anesthesia and not fully capable of responding to the 
varying degrees of asphyxia that may be present. Cushny showed that the respiration 
of anesthetized animals was not stimulated normally by breathing carbon dioxide. 
It is interesting that closed ether was found to produce acetone bodies three times 
as frequently as open ether. Again we know definitely that conditions of anoxzeemia— 
oxygen-want in the tissues—produce acidosis when an insufficient head of oxygen is 
available to the tissues to oxidize their normal production of acids. Anesthesia 
may produce anoxeemia in two ways, by asphyxia and by reducing the blood-pressure 
when the head of oxygen becomes defective. Surgical and ‘all forms of shock produce 
a severe acidosis through intense circulatory depression and tissue anoxsmia. 
Furthermore it is reasonable to suppose that the anesthetic itself depresses the 
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metabolic function of the cells and prevents their normal use of oxygen and favours 
the accumulation of acid bodies, such as lactic and phosphoric acids, which reduce * 
the alkaline reserve of the blood. I think, therefore, that anaesthetic acidosis is 
caused by the depression of the respiratory centre and of the circulation, producing 
conditions of asphyxia and anoxzemia. Circumstances which increase the occurrence 
of these factors increase the post-operative acidosis. 

That a further factor exists is shown by the occurrence of acidosis in local and 
spinal anesthesia, although I do not look upon this as so firmly established. Crile 
[8] says that it is an “ emotional acidosis’ produced by the increased secretion of 
adrenalin, but the mechanism is not obvious. I have not been able to find in the 
literature any direct experiments on the effect of adrenalin on the alkali reserve. 
It is of course established that shock and a fall of blood-pressure produce varying 
degrees of acidosis, and local anesthetics produce at least their fair share of mental 
shock and anxiety. It has already been mentioned that the nervous patient shows 
most tendency to acidosis, and especially ketosis, after operations under local and 
spinal anesthesia. 

The explanation of the frequent occurrence of slight ketosis is much easier and 
depends on a temporary upset of carbohydrate metabolism. All forms of inhalation 
anesthesia raise the blood-sugar, sometimes causing glycosuria in the non-diabetic. 
This they do by mobilizing glycogen from the liver, leading ultimately to a great 
depletion of its stores—this has been proved by experiments on animals. As a result 
of this, the normal carbohydrate metabolism is replaced by that of protein and fat, 
thus producing ketone bodies; protein metabolism furthermore leads to an increase 
in acids other than aceto-acid and hydroxy, which increase the real acidity of the 
organism. All this further upsets the utilization of carbohydrate, it being clearly 
established that insulin action is relatively ineffective in acid conditions of the 
organism. Again, adrenalin is known to upset normal carbohydrate metabolism and 
must be an important factor particularly in nervous and excitable patients, and with 
local anesthesia. If the carbohydrate stores of the body have been already reduced 
by starvation (absolute or relative) or by diabetes, the tendency to ketosis and 
acidosis is more likely to occur and to be severe. 

Before turning to the practical importance of post-operative acidosis, let us examine 
some experimental attempts to overcome it. More than twenty years ago it became 
recognized clinically that the tendency to ketosis could be minimized by avoidance 
of starvation and by ensuring full stores of carbohydrate by giving plenty of sugar 
before operation. This principle is well recognized and has been adopted in the 
routine preparation of cases. Such preparation, however, does not prevent the slight 
fall in alkaline reserve, although it minimizes, but does not abolish, slight ketosis. 
Nor has the previous administration of bicarbonate or other alkalies an appreciable 
effect in preventing the slight acid disturbances. In 1926 Wymer published a paper 
on extensive experiments on rabbits, dogs and man. He investigated the effect of 
anesthetics, haemorrhage and shock on the alkaline reserve, etc., with and without 
the usual therapeutic agents against acidosis, namely sodium bicarbonate, carbo- 
hydrate as glucose, and insulin. He found that whereas injections of bicarbonate 
raised the alkaline reserve, it could not prevent the usual fall after chloroform and 
ether, although it might maintain the reserve temporarily. When glucose injections 
alone were given to a rabbit, they caused a slight fall of alkaline reserve; but this is 
probably due to the ease with which rabbits are shocked by any operative procedure. 
By insulin, particularly by insulin and glucose, the alkaline reserve of rabbits was 
actually raised, and the fall usual after chloroform and ether was prevented. In men, 
however, he was unable to prevent the fall by small doses of insulin, but does not 
seem to have tried the effect of glucose and insulin. It seems difficult if not 
impossible to prevent the fall of alkaline reserve after operations, though the use of 
glucose and insulin is the most likely to do so. 
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To sum up, there seems a tendency in all cases for inhalation anesthetics to 
produce slight acidosis, a fall of about 10. volumes per cent. in the alkali reserve and 
an increased urinary acidity; a slight ketonuria is less frequent. The acidosis is 
most probably caused by anoxemia, due to depression of the respiration and 
circulation. The upset of carbohydrate metabolism will aid in the production of 
this acidosis by turning the metabolism over to protein and fat. Local and spinal 
anesthesia may produce the same condition, though less frequently, especially in 
nervous and excitable patients. 

Practical Considerations and Treatment.—In normal individuals this slight and 
transient acidosis seems of no importance. It produces no clinical symptoms nor 
does it seem to be the cause of post-anesthetic toxemias, vomiting or sickness, 
although the latter may delay its disappearance. The slight acidosis cannot be 
prevented with certainty by any special preparation of the patient, but is minimized 
by operations which involve least disturbance of the respiration and circulation. In 
my opinion, all that is necessary is to remember its existence. 

It is quite different, I think, in cases with established acidosis or even ketosis 
before operation and who are likely to become worse, even dangerously so, 
afterwards. 

It is convenient from the practical point of view to divide the cases into two 
groups: (1) acidosis without ketonuria; (2) the more numerous group of ketonuria 
with or without real acidosis in the sense of a diminished alkaline reserve. 

The first group does not require much consideration and is likely to be found to 
consist almost entirely of chronic nephritics. Apart from chemical tests, severe 
acidosis may be recognized in these cases by dyspnoea. The danger of operations in 
these cases is well recognized for reasons other than the mere acidosis and operative 
interference, and general anesthetics are avoided where possible. It is undoubtedly 
wise to attempt to raise the low alkaline reserve by moderate doses of sodium 
bicarbonate up to 8 drachms (30 grm.) and by an abundant carbohydrate diet. 

The second group of cases is far more important because more numerous, those 
in which ketone bodies are discovered in the urine before operation. If a large 
amount of acetone is present, as judged by simple urine tests, the alkali reserve may 
be reduced and the real acidosis present ; but, more commonly, acetone bodies will 
be present without reduction in bicarbonate reserve. As already mentioned, ketone 
production depends on disturbed carbohydrate metabolism either in diabetics or in 
starved normal individuals. In both, two possible dangers are present from 
anesthetics ; first, the certainty that the operation will increase the ketosis, perhaps 
so far as to produce headache, nausea, depression and vomiting; second, and more 
important, the chance that the anesthetic, especially chloroform, may produce liver 
damage. This is particularly likely when the added factor of sepsis is present. 
The liver that has not its normal store of glycogen is known clinically and has been 
shown experimentally to be much more sensitive to the toxic action of chloroform 
and also of ether. Now the presence of ketone bodies is a sure sign that the liver is 
imperfectly stored with glycogen. In such cases we find post-anesthetic vomiting 
and toxeemia—perhaps even acute yellow atrophy—especially when sepsis is present 
and even if only small amounts of chloroform are used. In my small experience I 
have been greatly impressed with the frequency of a history of a preceding ketosis in 
these cases. It seems certain that it is not the acidosis which directly causes these 
profound toxemias and degenerations, but the acidosis indicates and arises from a 
state of metabolism in which the liver may be profoundly damaged by anesthetics. 
Ketonuria therefore is a danger signal that we cannot ignore. It seems best to 
consider its importance and treatment in the diabetic and normal individual 
separately. 

In the non-diabetic, ketosis is found in carbohydrate starvation either following 
nausea and vomiting or the starvation formerly employed in preparation for an 
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anesthetic. It occurs particularly readily in children (especially cyclical vomiters) 
and is common in pregnant women, either from sickness or from the carbohydrate 
drain of the foetus. The importance of the finding naturally depends on the degree 
of the ketosis and, apart from the elaborate blood-tests, can be judged by two simple 
urine tests. Rothera’s nitro-prusside test gives a positive reaction with very slight 
ketonuria, but if the reaction to Gerhardt’s ferric-chloride test is positive, severe 
ketosis is present. In either case, if there is no hurry, it is wise to postpone 
operation till the urinary tests produce negative reactions. This can soon be brought 
about by introducing abundance of carbohydrate (preferably sugar in the form of 
glucose) into the system ; by mouth if the patient is not sick ; otherwise by 5 per cent. 
rectal glucose or by intravenous glucose (up to 20 per cent.) in exceptional cases. 
Probably ordinary carbohydrate foods—bread, jam, sweets, etc., are equally effective, 
and certainly large doses of glucose and sugar may easily upset a child’s digestion and 
produce the opposite of the desired effect. I see little advantage in giving insulin 
in most cases, because the absorption of sugar into the blood causes an adequate 
secretion of insulin in non-diabetics. In patients with very severe ketosis, and in a 
toxic condition, I think it advisable to give insulin with the sugar, because such cases 
are known to give an inadequate insulin response to ingested or injected sugar. 

Emergency operations raise the most difficult problems of procedure; often a 
general anesthetic is essential and sepsis and shock may be added complications. 
Operations under spinal or local anesthetics are undoubtedly the ideal. Otherwise 
gas-and-oxygen is the best, with the addition of the minimum of ether. Chloroform 
should be avoided. Every effort should be made to introduce glucose as soon as 
possible by the above methods. If only small amounts of acetone are present, there 
is little likehood of serious ketosis, and it will be sufficient to give sugar by mouth 
before the operation if time permits, continuous rectal glucose after, and perhaps 
during, the operation. 

When the ferric chloride test is positive, I consider the situation serious and 
urgent. Whenever possible, I should give 50 grm. of glucose intravenously, before 
the operation, with a large amount of saline and 20 units of insulin; and follow it 
with rectal glucose. Ifa reduction of alkali reserve were present (either proved by 
estimation or probable from the degree and duration of the ketosis) I should give 
10 to 20 grm. of bicarbonate with the intravenous infusion. 

There is no doubt that many cases of mild pre-operative ketosis may pass through 
an operation and an anesthetic and show no clinical disturbance ; but there is never 
any guarantee that a serious exacerbation with clinical symptoms may not ensue, and 
there seems no justification for neglecting the warning signal of even a mild ketosis. 

Post-Operative Acidosis in Diabetics—This is no time to discuss in detail the 
treatment of diabetics during operations. There is practically always the tendency, 
even in the treated diabetic, for glycosuria and especially ketonuria to increase in 
severity. To ensure an adequate supply of glycogen it is practically always necessary 
to give insulin as well as carbohydrate. If there is plenty of time to prepare the 
patient properly, the operation can be made as safe as in a normal individual. That 
has been my experience in some 130 cases, including many major operations on 
severe diabetics. More carbohydrate should be given previous to operation than in 
the routine treatment of diabetics, and enough insulin to make the patient’s urine 
sugar- and acetone-free, the latter being the more important. To ensure a good 
glycogen supply, it is usually wise to give extra insulin and carbohydrate two hours 
before the operation, perhaps 20 units of insulin and 30 to 50 grm. of glucose. 

The real difficulty lies in emergency operations when diabetes is only discovered 
immediately before operation. If little sugar and no acetone is present, the operation 
will certainly go through with no immediate danger to the patient, and the correct 
insulin treatment can be established afterwards. This should be done without delay, 
for an operation with anzsthesia may turn a mild into a temporarily severe diabetes, 
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even to the extent of precipitating coma. The patient should be investigated at once 
as regards blood-sugar, etc., in order to have the best treatment instituted as quickly 
as possible. 

If any abundance of sugar and any acetone are found in the urine before an 
emergency operation, the patient should have insulin at once, even from doctors 
inexperienced in its use. The best dosage of insulin and sugar can be established 
only after at least one blood-sugar test. But without this, as a general rule I advise 
20 units of insulin and 20 grm. of sugar before the operation and repeat four-hourly. 
If the urine sugar disappears, the sugar should be doubled to prevent risk of 
hypoglycemia. In severe diabetes and ketosis, such doses may be quite inadequate 
to prevent coma, and would be better doubled or trebled—indeed the treatment is 
much the same as for diabetic coma. These large doses, however, involve a risk 
which the inexperienced are scarcely justified in taking. 

As regards inhalation anesthesia, gas-and-oxygen is the least likely to increase 
the ketosis, but ether has been perfectly safe in my experience; with well-prepared 
cases. 
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Discussion.—Dr. P. J. CAMMIDGE said that recent research had shown that preservation 
of a normal electrolyte concentration and normal osmotic pressure within the tissue cells 
was of far greater importance than the maintenance of a constant hydrogen-ion concentration, 
and as the body had a strong tendency to preserve its fixed base concentration irrespective of 
the hydrogen-ion concentration, it was possible for the latter to vary considerably, and give 
rise to acidosis or alkalosis, without serious harm resulting. In ordinary circumstances the 
acidosis produced by anesthesia was, therefore, of no importance provided the patient was 
healthy ; it was only when the compensatory mechanism was at fault or over-worked, owing 
to intercurrent complications or existing defects of metabolism, that serious symptoms arose. 
The most common causes of an acidosis of clinical significance were: (1) Dehydration of the 
tissues, caused by diarrhoea, vomiting, or polyuria; (2) excessive accumulation of fixed acids, 
such as lactic, phosphoric and sulphuric, formed in normal metabolism consequent on renal 
damage ; (3) abnormal loss of fixed bases due to failure of the kidneys to substitute ammonia ; 
(4) formation of abnormal ketone acids, which must be neutralized by fixed bases, in diabetes. 
If the underlying cause was recognized there was usually no difficulty in dealing with it and 
restoring the disturbed equilibrium within the body fluids and cells. Owing to their more 
active and unstable metabolism, children were particularly apt to develop severe acidosis 
after operations, especially a certain type inheriting a tendency to periodical headaches 
and sickness. Examination of these children almost always revealed more or less pronounced 
hypoglycemia, and unless this was fully corrected by careful dieting, ketosis and acidosis 
were certain to develop after operation. The chief points in the diet were to exclude fat and 
give abundance of carbohydrate, more especially in a dextrinized form and as glucose, for 
several days before the operation. 

Occasionally an alkalosis might develop after operation, and as the symptoms were, at 
times, similar to those of an acidosis, although the correct treatment for the one might 
be dangerous for a patient suffering from the other, it was essential that they should be 
clearly differentiated. Post-operative alkalosis was most commonly produced by the rapid 
loss of fixed bases (chiefly sodium) and chloride ions caused by the persistent vomiting 
consequent upon obstruction of the lumen of the upper bowel. It was associated with 
a diminution of chlorides in the urine and blood, while the carbon-dioxide-combining power 
of the plasma was increased, instead of being diminished, as in acidosis. 


Dr. F. E. SHIPWAY said that it was seldom that he saw cases of acidosis, and those 
were very mild. This was due to improved methods, both of preparation and of anesthesia. 
He was convinced, as the result of his own experience, and of discussing this subject 
with gynecologists, that the idea that pregnant women took chloroform well was only 
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partly true. A pregnant woman took chloroform well for a normal confinement if the 
anesthesia were light; if surgical measures had to be undertaken, chloroform should be 
replaced by ether or gas-oxygen-ether. He knew of fatal cases due to poisoning of the 
liver following a difficult confinement in which deep anesthesia had been necessary. It was 
essential to break away from tradition and to try to look at the question in a fresh light. 


Dr. J. KINGSTON BARTON said that when he first came to London (1870), chloroform was 
the only_anesthetic in general use. It was used with little fear by everyone, its use having 
been established by its free use in all his parturition cases by the late Sir James Young 
Simpson, of Edinburgh. The special safety in these cases was due to the liberal supply of 
oxygen maintained by the extra vigorous respirations during parturition, any excess of chloro- 
form was rapidly removed by the forcible expirations. He (the speaker) also remembered that 
during the first few years after the great increase of operations due to the spread of 
** Listerism,” almost all London surgeons ordered the complete withdrawal of sugar from the 
diet for several days previous to any operation. This practice had been totally reversed in 
recent times. 


Dr. J. BLOMFIELD said that since chloroform had disappeared as a routine anesthetic, 
post-anesthetic toxemias had also largely disappeared. He had always been puzzled by the 
cases reported among the early instances of this condition in which children had suffered 
fatally after quite short administrations, some even after ethyl-chloride given in out-patient 
department for short and trivial operations. 























Clinical Section. 


[February 8, 1929. | 


Tuberculous Ulcer of the Tongue in a Patient with Pulmonary 
Tuberculosis.—L. S. T. BURRELL, M.D.—J. H., male, aged 23, about eight weeks 
ago accidentally bit his tongue. The wound never healed up, but an ulcer formed and 
became painful. It is a typical tuberculous ulcer, with a shallow base and an 
undermined edge. 

Both lungs are infiltrated with tuberculous disease, and tubercle bacilli are 
present in the sputum. 

Discussion.—Dr. J. W. CARR (President) asked whether this patient was not suffering 
less pain than was usual in these cases. His experience had been that tuberculous ulcer of 
the tongue was excessively painful. 

Sir JAMES DUNDAS-GRANT said he also was impressed by the freedom from pain in 
this patient. In a recent case of his own the pain had been so excruciating as to render the 
patient almost frantic. Nothing had eased him until he (the speaker) had cut the ulcer out 
and united the mucous membrane. The relief had been immediate and the healing quite 
rapid. 

Mr. DUNCAN FITZWILLIAMS said that often the tongue was the first part to arouse 
suspicion. Undoubtedly excision was the best treatment ; healing in these cases was very 
satisfactory. 

Dr. BURRELL (in reply) said that the patient had not noticed anything wrong with his 
tongue until he bit it, and on looking in the glass he found an ulcer on it. There were 
now three large ulcers, and they were not really painful. There were no enlarged glands. 
Examination of the chest showed extensive tuberculosis of the fibroid type in both lungs. 
The lesion on the edge of the tongue looked like a tuberculous ulcer, the others seemed more 
like gummata. It was not unusual to find that tuberculous ulcers of the tongue were 
multiple. The Wassermann reaction was negative. 


Two Cases of Thrombocytopenic Purpura Hzmorrhagica, three years 
after Splenectomy.—BERNARD MYERS, C.M.G., M.D.—Both cases were shown 
before the Section three years ago. 

Mrs. D., aged 31, suffered for some years from purpuric spots on skin and mucous 
membrane of mouth; also from severe menorrhagia. The latter necessitated frequent 
visits to hospital where her condition was on these occasions serious. Since 
undergoing splenectomy she has not suffered from purpuric spots on skin or mucous 
membrane, except a few inside the mouth a few months after the operation. 
Menstruation is now normal and quite without any excessive loss. 

February, 1929.—Blood examination: Red blood-corpuscles 4,340,000; hemo- 
globin 76 per cent.; colour index 0:88. White blood-corpuscles 7,820. Differential.— 
Polymorphonuclears 57-5 per cent., eosinophils 1-0 per cent., basophils 0-5 per 
cent., large hyalines 10-0 per cent., small and large lymphocytes 32-0 per cent. 
Some of the red cells are a little pale but otherwise there is no abnormality. 
Platelets are plentiful, a count giving 213,000 per c.mm. 

W.B., female, aged 134, suffered from purpuric spots on the skin and the mouth. 
From the latter, the blood oozed for many weeks and all treatment failed until 
splenectomy was performed. Even the extraction of a tooth now does not cause any 
more than normal bleeding. 

February, 1929.—Blood examination: Red blood-corpuscles 4,650,000; haemo- 
globin 86 per cent.; colour index 0:92. White blood-corpuscles 8,300. Differential.— 
Polymorphonuclears 52-0 per cent., eosinophils 3-5 per cent., basophils 1-0 per 
cent., large hyalines 14-0 per cent., small and large lymphocytes 29-5 per cent. ; 
platelets 170,000. 

Both the above are negative to the capillary resistance test, and the bleeding 
time is normal. 
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Discussion.—The PRESIDENT asked whether, in a doubtful case, when considering the 
expediency of operation, Dr. Myers would regard a marked diminution of blood-platelets as 
the deciding factor, or whether he would advise removal of the spleen, even if the platelets 
were not greatly reduced. 

Dr. F. PARKES WEBER said one was driven to suppose that some people’s blood-capillaries 
were more prone to allow of hemorrhage than were those of other people. The blood- 
platelets (thrombocytes) seemed to be able to prevent hemorrhage taking place. Among the 
functions of the spleen seemed to be that of destroying blood-platelets. In the individuals above 
referred to, whose defective blood-capillaries render them liable to purpura, etc., the removal of 
the spleen would increase the number of the platelets in the circulating blood, and might 
in that way prevent the occurrence of purpura. After splenectomy it was possible that 
in some persons the platelet-destroying function of the spleen might be so completely 
taken over by other parts of the reticulo-endothelial system that the same destruction of 
platelets occurred as before the removal of the spleen. In the latter case, in the subjects of 
thrombocytopenic purpura, une would expect the purpura and other hemorrhages to recur. 
If the purpura, etc., did not recur one was driven to suppose that the removal of the spleen 
acted likewise in some other purpura-preventing manner (as yet not understood). 

He said that people might be divided into those who had hyperthrombocythemia, 
those whose blood contained a normal number of thrombocytes, and those who had hypo- 
thrombocythemia. Destruction of thrombocytes was only one of the functions of the spleen. 
Probably when the functions of the spleen were better known one would be able to separate 
a class of persons whose splenic functional activity was excessive. He (Dr. Weber) 
would term that condition “hypersplenism,” by analogy with “hyperthyroidism” and 
hyperpituitarism,” and another class in which splenic functional activity was defective 
“hyposplenism.” On the recognition of this he thought that much future advance of 
medicine and surgery would rest in regard to internal treatment and the correct indications 
for splenectomy. 

Dr. L. WiTTs said that Brill and others had reported cases in which splenectomy had been 
performed for purpura hemorrhagica, and after the operation the platelets fell to subnormal 
value, and still the patients did not bleed. There was also the fact that bleeding sometimes 
stopped immediately the spleen pedicle was clamped. There must be some other factor 
favouring hemorrhage in addition to the thrombopenia. At present he had under observation 
an interesting Jewish family, the members of which had hemorrhage after teeth were 
extracted, although the platelets, the bleeding-time and the coagulation-time were normal. 
He thought that the important structures to investigate were the capillaries, as the action of 
the thrombocytes might be merely secondary in blocking damaged capillaries and stopping 
the hemorrhage. He had shown experimentally that after splenectomy in healthy animals 
the blood volume was reduced, in some as much as 60 per cent. This suggested that the 
spleen might have some influence on the size of the capillary field. 

Dr. STOLKIND asked whether X-rays were tried before the spleen was removed, because 
in some cases X-rays gave the same results as splenectomy. 

Dr. MYERS (in reply) suggested that in a case of bleeding with thrombocytopenia 
splenectomy might be indicated even in the absence of the other tests, and the removal 
of that organ seemed to do no harm. The essential cases, however, in his experience, 
showed the other symptoms too. He always suspected that in unsuccessful cases spleniculi 
had been left behind. 

When the capillary resistance test was performed, some pressure was put on the vessels 
which were half stopped, a purpuric crop appearing in positive cases, the extent depending on 
the degree to which they were bleeders. There was apparently some peculiarity in the vessel 
walls before the operation, which disappeared after splenectomy. If the thrombocytopenia 
was very important so probably was some toxic substance in the spleen. 

In some of the cases X-rays had been previously tried, yet in all cases he thought 
splenectomy had to be performed ultimately. Moreover, after X-ray treatment there might be 
burns and perisplenitis with adhesions, which made a subsequent splenectomy very difficult. 


Syringomyelic Arthropathy of Both Wrists.—C. WorsTER-DRovuGHT, 
M.D.—L. B., female, aged 43, complains of “ loss of feeling” in both hands, and 
pain and numbness in the left arm extending to the neck. 

Histery.—Numbness of left hand began five years ago and gradually involved the 
arm and shoulders. Three years ago the deformity of the left wrist developed. 
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The sensation of the right hand became affected eighteen months ago, and three 
months later the wrist was deformed. She has also had occasional attacks of 
vomiting and a recent painless burn of left the hand. No previous illnesses and no 
family history of importance. 

Physical Examination.—Pupils small, equal ; react normally ; other cranial nerves 
normal. Sensation: Dissociated anzsthesia—loss to pain, heat and cold—over right 
hand extending to wrist, and over left hand and arm, extending on to adjacent part 
of chest and root of neck (fifth cervical to third dorsal areas). Deep pressure, 
vibration and postural senses normal. 











Right Left 
Syringomyelic arthropathy of both wrists. 


Upper limbs: Right—weakness and atrophy of intrinsic muscles of hand, 
especially of first dorsal interosseous and thenar muscles. Subluxation of metacarpo- 
phalangeal joint of thumb, with bony prominence of carpo-metacarpal joint towards 
radial side. The wrist-joint is deformed and thickened, the whole hand being 
deflected towards the ulnar side, with limitation of movement. Left—weakness and 
atrophy of all intrinsic muscles of hand. Subluxation of metacarpo-phalangeal joint 
of thumb with thickening of carpo-metacarpal joint. The wrist-joint is thickened 
and shows limited flexion and lateral movement towards the radial side. The whole 
hand is deflected towards the ulnar side. There is general wasting of the arm 
muscles, with some fullness of both elbow-joints, but no actual paresis. The arm- 


jerks are moderate on the right and unobtainable on the left. 
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X-ray examination shows : Right wrist—dislocation of metacarpal bone of thumb 
from trapezius and hyperextension of first phalanx. Left wrist—same condition of 
thumb as on right, together with considerable destruction of the carpal bones. 

Abdominal reflexes, normal. Lower limbs, normal; knee- and ankle-jerks, brisk 
and equal. No ankle clonus, plantar reflexes flexor. Coérdination normal. 

Scoliosis in dorsal region with C-shaped curve to left and some lumbar lordosis. 
Wassermann reaction in blood, negative. 

The case is shown on account of the comparative rarity of the condition. Joint 
lesions develop in about 10 per cent. of cases of syringomyelia, as compared with 
4 per cent. of cases of tabes dorsalis. In the former disease the joint lesion is com- 
monly unilateral and the upper limbs most frequently affected, while in tabes 
arthropathy of the lower limbs is more usual. The question might arise—why 
should arthropathy develop in some cases and not in others? The occurrence of 
such a lesion certainly does not depend upon the stage of the disease, as many 
advanced cases show no joint lesions, while the arthropathy may appear relatively 
early in the disease, as in the present case. It is probable that Edinger’s 
“ Aufbrauchtheorie”” might apply to such cases—fatigue or strain from excessive 
use. Last year I showed a case of tabes dorsalis with arthropathy of both wrists. 
The patient had been a painter, and no doubt the continual flexion and extension of 
the wrist in painting had determined the site of involvement in the right wrist: 
when it became difficult to use the right hand, he painted with the left, and had then 
developed arthropathy in the left wrist also. In the case of syringomyelia shown, 
the patient is a milliner, chiefly working with wire in the making of hat-shapes in 
which the wrists are much used. Occupation, therefore, may have determined the 
development of joint lesions in this case. 

Discussion—The PRESIDENT asked whether there was any distinction, clinically 
between the arthropathy of tabes and that of syringumyelia. 

Dr. C. WORSTER-DROUGHT (in reply) said most authorities considered that the arthro- 
pathies of syringomyelia were more hypertrophic than those of tabes. In the case of tabetic 
arthropathy of the wrists which he had previously shown the lesions were far more hyper- 
trophic than in the present case of syringomyelia. 








Hysterical Gait following Encephalitis——HucH S. Srannus, M.D.— 
This man had an attack of encephalitis lethargica in 1921,—drowsiness with fever. 
He was two weeks in bed but returned to work at the end of the third week. Eighteen 
months later some movements of the left fingers developed, and for these he was 
treated unsuccessfully in the National Hospital, Queen Square. He then began to 
walk badly and developed the extraordinary gait which he now shows. He lost his 
left arm in a machine accident on September 28, 1927. 

Discussion.—Dr. J. BROWNING ALEXANDER asked whether in this case there was much 
spasm or increase of reflexes. Ifso, what was the treatment ? Was treatment by eserine of 
any value? It had been recommended particularly in cases in which spasm was a feature. 

Dr. WORSTER-DROUGHT said that in this case there was an hysterical gait superimposed 
upon a Parkinsonian condition affecting the same side. He suggested that an entire day 
might be spent in trying to persuade the patient to walk properly. Following the removal of 
the hysterical symptom, further psychotherapy might prevent a relapse. 


A Case of Severe Rickets.—Norman Hitt, M.D.—E. H., female, aged 7, 
first came under observation in February, 1928. 

History.—The mother complained of the child’s twisted legs. She is the fifth 
child of a family of six. She was breast-fed for one year, then fed on potatoes, bread 
and butter, etc. No accurate history as to times of walking, talking, etc., could be 
obtained. The fourth child is said to have suffered from a similar condition. 

On examination she presented the typical appearance of severe rickets and was 
only able to walk slowly and with difficulty. Her weight was 1 st., 9 lb. 8 oz., 
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and her height 324 in. There was no evidence of renal or cceliac disease. Skiagrams 
showed active rickets (fig. 1). Blood calcium 8-3 mgm., inorganic blood phos- 
phorus 3-0 mgm. Wassermann reaction negative. The tonsils were enlarged and 
there was nasal obstruction. 

She was admitted into hospital but only remained ten days, as whooping-cough 
developed. During the next few months she attended at irregular intervals, when 
she had some artificial sunlight treatment and was given cod-liver oil and malt. 

She was re-admitted in September, 1928, and had made some progress in the 


























Fic. 1.—Left wrist, February, 1928. Fic. 2.—Left wrist, February, 1929. 


interval. Blood calcium, 10-2; blood phosphorus, 5:8. She was walking more easily 
and was brighter mentally. She was then put on concentrated anti-rachitic treatment, 
cod-liver oil, ostelin, artificial sunlight and massage, and she improved rapidly. The 
tonsils and adenoids were removed. 

At the present time she walks easily, although her movements are awkward owing 
to her deformities. Her present weight is 2 st.3 lb. 4 oz., and her height 36% in. 
Skiagrams show a steady improvement, though there is still some osteoporosis 
present (fig. 2). 
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Aortic Aneurysm.—B. T. Parsons-SmitH, M.D.—G. B., male, aged 46. 
First seen November, 1925, suffering from early aortic incompetence and recurring 
attacks of paroxysmal tachycardia, the latter condition rapidly subsiding under 
quinidine treatment ; seen again October, 1928, complaining of pain in the left side 
of the chest during the previous two months and an extremely troublesome cough. 

Physical Examination.—Slight enlargement of the heart ; regular rhythm (sino- 
auricular) ; well-marked pulsation to the right of the sternum and impaired P.N. 
in second and third space 14 in. to the right of the mid-line; aortic regurgitant 
murmur widely conducted; pulse collapsing in type; blood-pressure 140/30: 
limited respiratory excursion, high-pitched percussion note, harsh breathing and 
prolonged expiration at right apex. 

Skiagram.—-Aneurysm of the first part of aorta; definite flattening of right apex 
and lie of upper ribs abnormally oblique. 


Paroxysmal Auricular Fibrillation.—B. T. Parsons-SmitH, M.D.—-J.T., 
male, aged 34. First attended hospital February 8, 1927, complaining of breathless- 
ness, palpitation and epigastric pain. 

Physical Examination.—Heart enlarged ; fully developed mitral stenosis ; rhythm 
grossly irregular (auricular fibrillation confirmed by electrocardiogram exhibited). 

Admitted to hospital February 24, 1927. Normal sino-auricular rhythm (curve 
exhibited) reverted after seven days’ treatment with quinidine, the dosage of the 
latter totalling 81 gr. Discharged April 14, 1927, the quinidine having been 
discontinued. 

Recurrence of fibrillation, May 4, 1927, the normal rhythm being restored the 
same evening, two hours after taking one dose (8 gr.) of quinidine sulphate. 

Continuous administration (3 gr. daily) of quinidine was then (May 5, 1927) 
commenced, the normal rhythm persisting, apart from occasional short attacks of 
fibrillation, until January of this year (1929), when persistent auricular fibrillation 
again developed during an attack of influenza; slightly larger doses of quinidine 
(5 gr. t.d.) prescribed and reversion to the normal rhythm was observed after the 
second dose and has continued to date. 

Discussion.—Dr. PARKES WEBER asked whether the quinidine treatment had to be 
continued permanently. 

Dr. STOLKIND asked whether salvarsan had been given. 

Dr. PARSONS-SMITH (in reply) said that the patient with paroxysmal fibrillation would 
take a daily dose of quinidine and continue it indefinitely—3 gr. or, if necessary, 5 gr. For 
the aneurysm case he was prescribing iodides and mercury. In the presence of advanced 
aortic disease he did not think it advisable to give salvarsan ; he had seen unfortunate results 
following the prescription of salvarsan in cases of advanced cardiovascular disease. 


Multiple Lipomata.—TERENCE East, M.D.—Patient, female, aged 52. For 
the past few years has had painful swellings on the back and limbs. There are 
definite lipomata on the arms and more diffuse areas resembling panniculitis on the 
back. In places these areas are very painful. The patient is obese. The combina- 
tion of panniculitis and lipomata is the interesting point. 


Pyrexia of Obscure Origin.—J. BrownInG ALEXANDER, M.D.—A. N., 
female, aged 28, admitted to the Victoria Park Chest Hospital, May 31, 
1928, with the following history : Suffered from rickets and pneumonia when a child 
of about 3 years of age. Has always been subject to coryza and bronchitis during 
the winter, often accompanied by sore throats. Had a bad attack of influenza 
during the 1918 epidemic. At the age of 21 she had an injury to the left ankle, 
which resulted in an indolent ulcer developing. Two years’ ambulatory treatment 
was unsuccessful. The ulcer was then cauterized and rest in bed for two or three 
months resulted in a cure. On resuming work, her present complaint began, 
characterized by fainting fits, palpitation of the heart, dyspnoea on exertion accom- 
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panied by slight cedema of ankles. Later she developed precordial pain. She 
continued working until two years ago, when she began to lose weight in spite of 
rest and tonics. 

In March, 1928, she was sent to the City of London Hospital with the provisional 
diagnosis of valvular disease of the heart and pulmonary tuberculosis. 

On examination, her pulse was found to be 160 and her temperature 99° F. 
No murmurs were detected in the heart, which was not enlarged. An electro- 
cardiographic tracing showed right relative preponderance. The same result was 
obtained on four subsequent occasions. An X-ray examination of the chest revealed 
a distinct clouding at the left apex above the clavicle, with some mottling and 
streaking—otherwise nothing abnormal was seen in the chest. 

Just before her admission to hospital there had been a slight hemoptysis and the 
history of a painful swelling behind the left shoulder, which, however, had completely 
disappeared when first seen in hospital. She complained of fainting attacks, which 
were only noticeable when she was up and about. She had no warning of these. 
She had fallen on many occasions, but had never hurt herself. She stated that on 
one occasion she lost consciousness during one of these attacks. Her digestion and 
appetite are bad. She suffers from constipation and her menstruation is somewhat 
irregular. There is nothing of note in her family history. 

During her eight months’ stay in hospital her temperature has been irregular, 
of a remittent type, but never very high—usually about 100° F. Her pulse-rate has 
been raised (usually about 100 to 130). She has gradually and steadily increased in 
weight to the extent of about 14 lb. in eight months—there is no wasting obvious. 
Nothing abnormal found in teeth, nose, or throat. 

The lungs show no abnormality, apart from slight impairment at left apex, with 
rather poor air entry. No active disease is indicated. The heart is slightly enlarged 
to the left and a soft systolic murmur is heard at all areas, especially down the left 
border of the sternum. Thesecond pulmonic sound is accentuated. On two or three 
occasions a diastolic murmur has been heard just inside the apex. No petechial 
hemorrhages noted. Spleen not palpable. Blood-cultures always negative. Urine 
sterile and no tubercle bacilli found. Sputum and faces negative to tubercle bacilli. 
The Wassermann reaction is negative and the complement-fixation test for tubercle 
bacilli is also negative. The blood-count shows no abnormality. The basal 
metabolic rate is within normal limits. 

Treatment has been of no avail, and salicylates have had no effect upon her 
general condition or pyrexia. 

The case is one which calls for diagnosis. Tentatively rheumatic or subacute 
bacterial endocarditis has been put forward as a possible explanation of the 
symptoms, but salicylates over a long period in comparatively large doses have had 
no appreciable effect. No petechiz, skin blotches. or enlarged spleen ; the general 
condition has, if anything, improved, and she has gained weight. 

Is it possible that one is dealing with a myopericarditis of rheumatic origin, or, 
less likely, tuberculous pericarditis? It seems unlikely that the physical signs and 
radiographic appearances in the left lung apex can be the cause of the condition. 

It is proposed that the left tonsil should be enucleated. 

Discussion.—The PRESIDENT said that Dr. Alexander had not mentioned the results of 
other examinations of the blood, whether, for instance, there was a possibility of a very early 
leukemic change, or an excess of polymorphonuclear leucocytes, suggestive of some deep- 
seated sepsis which had evaded clinical investigation. He did not know how tubercle could 
be absolutely excluded. He considered that salicylates had no effect on rheumatic heart 
disease, and that therefore that disease, although most unlikely in this patient, could not be 
excluded merely because salicylates had not brought down the temperature. 

Dr. GERALD SLOT said that cases of this kind had been recorded recently by Theodore 
Thomson, and were found to have been due to the Bacillus melitensis. The history of those 
cases was not unlike that of this case. In one the condition had begun with a lesion in the 
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ankle. The diagnosis was subsequently confirmed by agglutination tests and by bacteriological 
examination of the urine. From the mention of hemoptysis it was possible the lungs were 
involved. A paper had been written by Dr. Joekes on “ moniliosis of the lung,” and there 
might be here an infection of the lungs, of non-tuberculous type, giving rise to pyrexia and 
the symptoms mentioned. In hospital a woman had been lying for months with a temperature 
of this kind and had died recently. The autopsy revealed a latent form of lymphadenoma. 
He (Dr, Slot) considered that bacterial endocarditis was ruled out in the present case. 

Dr. F. R. B. ATKINSON said that a paper written by a Swedish physician reported the 
presence of the bacillus of Bang. The case was cured by an antigen of that bacillus. 

Dr. DoroTHY HARE said that the report contained the suggestion that this condition 
might be tuberculous pericarditis. She had had a case of this disease with a continuous 
temperature of this type which she had watched for two years. Clinically, there was no 
pulmonary tuberculosis in her case, though a hemoptysis was said to have occurred at the 
beginning of the illness. At the post-mortem two small healed nodules were found at the 
apices. The disease had begun with a pericardial effusion and had developed a general infection 
of the serous membranes later. 

Dr. ALEXANDER (in reply) said that the von Pirquet reaction was negative. There was 
never marked leucocytosis. There was nothing present suggesting an inflammatory condition, 
no disturbance in the proportion of polymorphonuclear and mononuclear cells. 


Myocardial Degeneration with Right Branch Block.—BrErrTram S§S. 
Nisszk, M.D.—W. J., male, aged 82, first attended the Out-patient Department of 
the National Heart Hospital in September, 1924, when he complained that for six 
months he had had shortness of breath on exertion, a slight cough and an occasional 
dull, aching pain over the preecordium ; he had also noticed that at times his ankles 
were swollen. 

Examination then showed a moderate degree of cyanosis, and there was some 
engorgement of the jugular veins. The pulse-rate was 110, and there were ocea- 
sional premature contractions, but the dominant rhythm was regular. Blood-pressure 
190 mm. systolic, 120 mm. diastolic; thickening of radial and brachial arteries. 
The heart was enlarged, the apex beat being in the sixth interspace, 5} in. from 
the mid-line. There was an apical systolic murmur and the second aortic sound 
was markedly accentuated. Lungs emphysematous. There was slight cedema of 
the ankles. Examination of the urine showed a heavy cloud of albumin, specific 
gravity 1016; no casts were seen. 

X-ray examination confirmed the presence of cardiac enlargement and showed 
an increase in the transverse measurement of the aortic shadow. The posterior 
cardiac space was clear. Electrocardiographic examination showed a right branch 
bundle block. Wassermann reaction negative. 

Since 1924 the patient has attended the Heart Hospital, his main subjective 
symptoms being a varying degree of shortness of breath on exertion, cough worse in the 
winter, morning headaches and giddiness. During this period the pulse-rate has been 
between 75 and 100, the systolic pressure 150 to 190 mm., and the diastolic 90 to 
120 mm. Recent examination (January 25, 1929) shows that the first heart sound 
is distant and toneless at the apex and base. The breath sounds are harsh and 
coarse, high-pitched rales are heard through both lungs. Repeated electrocardio- 
graphs continue to show the presence of right branch block. The Q.R.S. complex 
is, however, wider and the notching and slurring is more pronounced : the T-waves 
show a diminished excursion. 

In spite of his advanced age the patient regularly follows his employment and is 
at work five days a week. He has lately become more easily exhausted. 

The case is one in which atheromatous changes in the coronary vessels have 
resulted in ischemic fibrosis and degeneration of the myocardium, involving the 
right branch bundle. The outlook, when the electrocardiographic picture and 
clinical features are similar to the case described, must generally be regarded as 
distinctly unfavourable. It is, therefore, of interest to note that the patient has 
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been under observation for at least four years and is still able to follow his usual 
employment. 

The presence of a right branch block must not always be taken as being of bad 
prognostic import; it may be compatible with several years of active life. In that 
case the myocardium must still have a considerable amount of reserve. 


Patent Foramen Ovale with Cyanosis without Cardiac Murmurs.— 
H. V. Moriock, M.D.—Male, aged 18. When aged 14 admitted to postal service 
as messenger ; re-examined when aged 17, but rejected for senior service because 
of under-development. Complains of cough and slight dyspnea. Cyanosis noticed 
for last six months. 

Condition on Examination—Cyanosis of the face and extremities, slight 
clubbing of the fingers. Heart: Apex beat in fifth space inside nipple line. 
Area of cardiac dullness extends to apex beat in fifth space, and one inch to left of 
sternum in second intercostal space. Right border extends a half-inch beyond the 
right of the sternum. Heart sounds normal; pulmonary second sound accentuated. 
No murmurs. Spleen not palpated. 

Skiagram shows dilatation of the pulmonary artery and enlargement of the right 
auricle. Lateral view shows hypoplasia of the aorta. 

Electrocardiogram.—Relative right side preponderance. 

Wassermann reaction, negative. 

Blood-count.— Red blood-cells 7,300,000, white blood-cells 16,800, hemoglobin 
13:6 per cent., colour index 1-06. 


Discussion. —THE PRESIDENT thought that a patent ductus arteriosus was most unlikely to 
cause cyanosis. 

Dr. PARSONS-SMITH said that he regarded the case as one of malformation; there was 
almost certainly hypoplasia of the aorta and dilatation of the pulmonary artery but he was not 
convinced as to the patent foramen ovale; several features of the case were confirmatory 
of the pulmonary dilatation: the X-ray findings, the greatly accentuated second sound 
in the pulmonary region, the right ventricular preponderance on the electrocardiogram, 
polycythemia, cyanosis and, in addition, the patient’s complaint of cough and breathlessness. 

He thought that patent ductus arteriosus could be excluded, for, although it was recorded 
that this could exist without a murmur, such cases must be rare, indeed he had never seen 
an example. 

Was there any history of hemoptysis in this case ? 

Dr. EAST said he thought that this boy had a defective intraventricular septum. More 
blood was traversing the pulmonary artery than was usual. Hence the obvious enlargement 
in the skiagram. Also, there was a large right ventricle, which could be easily felt, and 
that was also confirmed in the skiagram. The cyanosis was due to a right-to-left shunt, and the 
absence of the murmur could be explained by a very large hoie in the intraventricular septum. 


Dr. MORLOCK (in reply) said that patients with patent ductus arteriosus became cyanosed 
towards the end of life, after some respiratory trouble, which increased the pressure in the 
pulmonary circulation and caused hypertrophy of the right heart. He did not regard this 
as a case of patent ventricular septum, because such patients were usually cyanosed from 
birth, or soon after birth, but this boy’s cyanosis dated only from six months ago. Apart 
from dyspnoea, the cough was due to bronchitis and pulmonary congestion. He (Dr. 
Morlock) was sure that there was a dilated pulmonary artery. Dr. Maud Abbott had laid 
special stress on the dilatation of the pulmonary artery in cases of patent foramen ovale. 


Congenital Fistula of Lower Lip.—C. E. SHarrock, M.S.—Patient, a 
female child aged 6 months, has ever since birth had a uipple-like swelling on the 
left side of the chin. 

It is umbilicated at the apex and contains a fistulous track, discharging clear fluid. 
Milk has been seen to exude from it whilst the child was being fed. 
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Two Cases of Bilateral Parotid Swelling —Crcin P. G. WAKELEY, F.R.C.S. 
—(I) Mrs. H., aged 60, has suffered from swellings of the parotid glands for six weeks. 
She has worn double dentures for ten years and does not suffer from a dry mouth. 
The parotid glands are swollen and hard, but only slightly tender. 

(II) Mrs. J.S., aged 43, was first seen eighteen months ago, when she came up to 
hospital complaining that her hands and feet had become painful and swollen. 
On examination she was found to have mitral stenosis and was treated for this 
condition. She was examined carefully for any septic focus and none was found. 
The few remaining teeth she had were removed and dentures fitted. Massage and 
diathermy were applied to her hands and feet and the pain and swellings disappeared. 

Early in November, 1928, she noticed a swelling on the left side of the face, 
which gradually became larger. This swelling was followed two weeks later by 
another on the right side of the face. These swellings were not painful, and their 
size varied from time to time. 

On Examination.—There is a definite swelling of the lower part of the parotid 
glands. The swellings are firm and superficial to the sternomastoid muscle. There 
is quite a good supply of saliva in the mouth. 

Discussion.—M r. C. E. SHATTOCK said he believed the infection arose from the dentures. 
He had had a case in which suppurative parotitis followed an operation for cataract, and in 
that case the patient’s dentures had been very foul. Sometimes, however, one saw children 
with unilateral or bilateral chronic parotitis and no oral sepsis. 

Dr. WiTTs asked as to the value of X-ray treatment and the frequency of xerostoma. 

Mr. WAKELEY (in reply) said that he did not like advising X-ray treatment, because 
after applying the rays to the parotid great fibrosis ensued, and cases had been reported in 
which the facial nerve was involved. He did not think suppression of the secretion of saliva 
would ever be brought about; if one channel was stopped others took its place. The 
secretion came from both parotids and both submaxillaries. 


Mixed Palatine Tumour.—CeEcIL P. G. WAKELEY, F.R.C.S.—Mrs. E. O., aged 
27, first noticed a small swelling in the roof of her mouth three years ago. This was 
quite painless, but slowly and gradually increased in size so that to-day it is the size 
of a walnut. 

On Examination.—The tumour is situated on the right side of the hard palate. 
It is hard, and the mucous membrane of the palate is stretched tightly over it. 

Skiagrams of the antrum of Highmore were negative. 

Discussion.—Mr. DUNCAN FITZWILLIAMS said he would like to treat this with radium 
to see what would happen to the palatal tumour. Those of epithelial type disappeared under 
radium like magic, but he had had no experience of the behaviour of mixed tumours. 

Mr. SHATTOCK said they were supposed to be endotheliomata. 


Swelling of Tongue.—D. C. L. Firzwituiams, C.M.G., F.R.C.S.—N.D. 
male, aged 3 years and 3 months. The swelling was not noticed until two or 
three months ago, when the mother asked her doctor’s advice, as she was anxious 
because the child had not learned to talk. The child is rickety and has had measles, 
but apart from this his previous history is clear. There is nothing relevant in the 
family history. 

Postscript.—The swelling proved to be a nevoid condition in the muscles of the 
tongue. 

‘Pathological Report.—The histological appearances are those of a lymphangioma. 
There is marked proliferation of the endothelium lining and a great increase in the 
connective tissue that surrounds them. 


The report of a case of Mediastinal Neoplasm with Secondary Glandular 
Enlargement in the Neck, shown by Mr. CEcIL P. G. WAKELEY, will be published 
in the next issue. 




















Section of Dermatology. 


[December 20, 1928.] 


Progressive Nodular Infiltration of the Scalp, Cheeks and Neck.—W.N. 
GOLDSMITH, M.D.—M. M., female, aged 70. Five months ago her present scalp 
affection began with a stinging sensation on the top of the head while she was 
working in the garden. This was followed by a rather acute inflammation and 
falling of hair from the area involved. The acute inflammation subsided; there 
was never any moisture. 

When patient was seen at St. John’s Hospital in October, 1928, the greater part 
of the top of the head was bald, the skin was red and raised into firm irregular lumps 
which extended to the forehead and behind the ears. No blisters or ulceration. 
Wassermann reaction negative. Bacterial culture from excised nodule sterile. 

Histology.—Young fibrous tissue with little or no cellular infiltrate. No 
organisms seen in section. A suspicion of actinomycosis led to administration of 
iodine, without any improvement. 

Since then the process has steadily spread down the sides of the neck on to the 
left cheek and under the chin. The advancing edge is composed of discrete, hard, 
pale, deep cutaneous nodules. The eyes have only recently become very cedematous. 
Dr. A. G. Wilkinson has lately given the patient a few doses of a mixed vaccine, and 
there has been a distinct flattening of the lesion over the left temple, but it has 
continued to spread. 

Clinically and histologically, but not topographically, there is some resemblance 
to erythema elevatum diutinum. 

Dr. S. E. DoRE said he wondered whether the condition could be keloid. There had 
been some injury, and the microscopical examination seemed to show that this might be an 
unusual form of keloid. 


Postscript.— Further investigation has proved that this is a case of scirrhous 
carcinoma, a metastasis from the right breast. The case will be published in full at 
a later date.—W.N.G. 


Punctate Melanodermia of Leg. Sections from Case shown October 18, 
1928.'—H. Corsi, F.R.C.S.—The sections show: (1) Thinning of epidermis; 
(2) slight hyperkeratosis ; (3) slight vaso-dilatation; (4) pigment granules in large 
numbers throughout the skin but mostly in the deeper parts of the dermis. Staining 
for iron was negative except for a minute amount immediately round some of the 
blood-vessels. The pigment is assumed to be melanin. At biopsy the thinness of 
the skin was striking. 

Discussion.—Dr. GOLDSMITH said that the arrangement of the granules, which were rather 
coarse, in the very deep layers of the corium with very little in the epidermis and not mainly 
in spindle-shaped cells, gave him the impression that they were iron granules. The condition 
might be a vascular disorder. 

Dr. Corsi (in reply) said that a slight trace of iron was shown, but in proportion to the 
amount of pigment seen clinically or in the section it was very small. There was very 
little blue indeed, and only just close to the blood-vessels. By far the greater number of 
granules contained no iron. The history was quite definite. 


[January 17, 1929.) 


Tattooing, with Inflammatory Reaction.— W. N. GoLtpsmiTH, M.D.—This 
man was tattooed, in blue and red, on the arms in 1912, and on the chest in 
1914. The patches behaved normally, and there has been a symptomless period 
in the case of the arms of fourteen years, and in the case of the chest of sixteen 
years. Then, quite suddenly, three days ago, all the red points in all the patches 

1 See Proceedings, 1928, xxii (Sect. Derm.), 93. 
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became swollen, and there was a zone of redness round them. That the red pigment 
should behave differently from the blue pigment is not surprising, but why, on that 
particular day, all the red points should have become inflamed, is very difficult 
to explain. One could imagine that if he had taken some drug which reacted 
with that pigment it might produce such inflammation, but he assures me that he 
has not been taking any drugs, and that he has not had any infection or other 
symptoms. The patches have now subsided a little, but when I saw him two days 
ago all the red points were swollen. 

I shall be glad to know if any Members have seen a similar case, or whether any 
explanation of this behaviour can -be offered. 


Discussion.—Dr. A. WHITFIELD suggested testing the patient’s urine for iodine. He had 
had patients who had denied the taking of any medicine, and yet by testing the urine for 
iodine he had found they had been taking one containing it. If this man had been 
taking “ Blood Mixture,” or similar medicine, that might account for the behaviour of the 
patches, because of the mercuric iodide formed. 

Dr. J. M. H. MACLEoD (President) said that a patient had consulted him three times, at 
considerable intervals, regarding acute reactions which had followed paraffin injections into 
her face for the purpose of removing wrinkles. 

Dr. F. PARKES WEBER said that if a biopsy were made it would be interesting to see 
whether there only was a small round-cell infiltration, or whether active phagocytosis of the 
red particles was proceeding. 


Pigmentation of the Face, Neck and Forearms (for Classification).— 
J. H. T. DAviEs, M.B. — Apparently this is a very healthy woman. The 
pigmentation has been noticed since 1925 and has gradually become worse. She 
was referred to me by a surgical colleague. Two years ago she had some abdominal 
symptoms for which she was admitted into hospital and thoroughly investigated. 
She was found to have visceroptosis and has obtained complete relief from the use 
of a belt. 

There is a dark greyish-brown pigmentation distributed in symmetrical, well- 
defined patches on the cheeks, and in discrete macules down the sides of the neck 
and arms, about 3 mm. in diameter. There are no telangiectases, atrophy, or 
follicular changes and for this reason I do not regard it as a case of poikilodermia 
(Civatte). 

I believe that three or four years ago Dr. Dore showed one or two similar cases in 
which there were symmetrical—-more or less circular—patches a little in front of the 
ears and involving the ears, and it was suggested then that they might have some 
connexion with the use of wireless ear-phones. This patient, however, has never 
used ear-phones. 


Discussion.—Dr. GRAHAM LITTLE said he thought this was Civatte’s poikilodermia. 
The lesions on the forearms were typical, as also was the pigmentation of short duration. 


Dr. F. PARKES WEBER did not agree with the description of this case, as he thought that 
some of the pigmented spots had likewise a distinct slightly raised erythematous appearance, 
some of them also showing a slightly atrophic surface. He considered it belonged to the class 
of case of which Dr. Graham Little had shown several examples to the Section, namely, the 
poikilodermia of Civatte. At the discussion on one of those cases he pointed out that 
Radcliffe Crocker (in the last edition of his textbook) had apparently included similar cases 
under the heading “ chloasma uterinum.’’ The use of the latter term when males were affected 
was to be compared with the common and necessary use of the term “ male hysteria.’ ' 


The PRESIDENT said he did not think Civatte now considered that his mild type of case 


was the same as that described by Jacobi, and he believed that the name “ poikilodermia”’ 
was now being reserved for the Jacobi type of eruption. 


1On the occurrence of so-called ‘‘chloasma uterinum” in the male, see Sir Jonathan Hutchinson, 
Polyclinic, London, 1910, xiv, p. 86 
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Pityriasis Lichenoides et Varioliformis Acuta.—H. HALDIN-Davis, M.D.— 
I first saw this patient in August, 1928, and at that date all I could say was that 
the eruption was of a type I had not seen before. But in October, 1928, Dr. Gray 
showed a case to which he gave this name, and I then recognized that my own case 
was of the same nature. In my case, however, the eruption has lasted much longer 
than in that of Dr. Gray. It began about eighteen months ago, is widespread, and 
has very much the same distribution as in ordinary pityriasis rosea; but it consists 
of two more or less distinct types of lesion—a tiny scaly papule, and a larger papule 
which necroses and leaves a distinct varioliform scar ; one or two of the scars in this 
patient are as much as # in. across. Twice this eruption has cleared up; once 
completely, the second time nearly so. The patient is now worse than when I 
last saw him (January 1, 1929). There is a question whether there are any vesicular 
lesions in this eruption ; I have not found any, and the patient himself says he has 
never noticed anything except a definitely solid papule. 

Discussion.—Dr. A. M. H. GRAY said that from the description given by Dr. Haldin- 
Davis, this case seemed to be exactly like two cases which he (the speaker) had shown to the 
Section. He agreed that in these cases there was no primary vesicular lesion atall. Occasionally 
however, when the lesions were necrosing, the surface epithelium remained while the 
under-surface necrosed, giving it an appearance which might be mistaken for a vesicle, 
though, strictly, it was not a primary vesicle. Some years ago Dr. MacCormac had 
shown some cases, and later Dr. Barber also, in which there was no actual necrosis of the 
lesions, but which otherwise resembled these cases. He (Dr. Gray) had since seen a case of 
the type described by Dr. MacCormac, and he thought this was probably the same condition. 
At the time that Dr. MacCormac’s cases were shown he said he did not think they were 
ordinary pityriasis lichenoides chronica. A curious point about the cases was that though 
there were no definite vesicles, in both his own cases the condition was diagnosed as chicken- 
pox by the doctors who first saw it. He did not know the condition lasted so long as in 
Dr. Haldin-Davis’s case, but so few of the cases had been recorded that probably one’s idea 
of duration would have to be revised. 

Dr. DoUGLAS HBATH said that at the last meeting of the Section he had mentioned a 
case in which the condition had been diagnosed as varicella by a competent general 
practitioner, who, however, when it had lasted three weeks, sent the patient to him (the 
speaker). Having seen Dr. Gray’s case previously he was able to diagnose the case, 
though it was not so severe in type as that shown by Dr. Gray. His own patient had 
become practically well in six weeks, and there were no fresh lesions. 


Dermatitis of Pemphigus Type.—H. Corsi, M.D.—F.C., male, aged 51, 
farm labourer. Rash since childhood, lately getting worse and spreading to the 
lower limbs. On the head are patches of alopecia of six months’ duration. He has 
never been ill; his wife and five children are well. 

The rash consists initially of round erythematous papules, about one-third of an 
inch in diameter; many have grown to three times this size. The papules are flat 
in the centre, where they have become either squamous, eroded, or suppurating. 
The lower part of the trunk is at the moment almost free from the eruption, 
and here there are “ white stains.”” These, the patient states, are the sites of past 
lesions. Above the eyes the papules are especially large, and the central erosion and 
suppuration more conspicuous. The scalp is affected by lesions of medium size ; 
some arise in the bald areas. 

During the past fortnight the patient has been kept in bed and has become much 
worse. For the last two days there has been pyrexia the temperature rising to 99 
or 100° F. 

There is little pruritus and there are no other symptoms. 

Pathological Reports : Wassermann and Sigma reactions, negative. 

Blood-count: Red _ blood-cells, 4,900,000; hzemoglobin, 76 per cent.; white 
blood-cells, 8,000 ; polymorphonuclears, 60 per cent. ; lymphocytes, 25 per cent. 

Biopsy : Thinning of epidermis; absence of horny layers. Intense infiltration in 
papillz and subjacent corium. The margin of the infiltrated area is fairly abrupt. 
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Discussion.—The PRESIDENT said he had not seen a similar condition. It did not appear 
to belong to the pemphigus, the dermatitis herpetiformis, or even the epidermolysis type. 
The skin of this patient was to some extent atrophied, also somewhat xerodermic. There 
were lesions not only on the elbows and knees, but also on the back and in other situations 
not usually subjected to traumatism. The condition was apparently non-contagious, and the 
general health of the patient did not seem affected. Dr. Barber and he (the speaker) had 
each had cases of psoriasis of the same type, peculiar in that they began with ordinary 
psoriasis and then took on a suppurating phase, in which pustules appeared beneath the 
scales, with some inflammatory infiltration. 


Dr. F. PARKES WEBER said he thought that in this case there was a congenital develop- 
mental abnormality in the skin. -The patient had told him that, though employed as 
a farm labourer for heavy work, he had never sweated (excepting on his head) during his 
life. He also said that he had had itching in connexion with the skin lesions almost every day 
of his life when he got into bed (but not in the course of the day) until he came to hospital. 
He (Dr. Weber) suggested that the lesions might represent an unknown very chronic variety 
of the chronic urticaria and prurigo group. 


Dr. GRAHAM LITTLE said that pemphigus or an eruption of the pemphigoid group would 
be a reasonable diagnosis. Recently he had shown before the Section a case of a congenital 
pemphigoid eruption which, in the stage at which he saw it, was not unlike this. It had 
been diagnosed by one or two Members of the Section as epidermolysis bullosa, and the 
diagnosis was much disputed. He had had two exactly similar cases in female children, of 
7 and 8 years of age respectively, and in both these the improvement produced by the 
administration of arsenic had been beyond anticipation. He had shown the first case twice, 
and the President had endorsed the opinion that it was a pemphigoid eruption. The second 
child had just died, but not from the eruption, as that had very greatly diminished. 


Ulcus Molle.—E. G. GRAHAM LITTLE, M.D.—Patient, male, aged 36. Noticed 
sore near the glans for the first time on December 6, 1927. Superficial ulceration 
spread round the corona, but there was no bubo. He has had several similar lesions 
upon the shaft of the penis and the external surface of the prepuce, with progressive 
persistent engorgement of the whole organ. There were no lesions anywhere else. 
In the ten months previous to my seeing him he had received fifteen intravenous 
injections of novarsenobillon, six weeks’ treatment with metallic mercury, and 
a long course of potassium iodide, all without any effect upon the ulceration. 
Wassermann reactions had proved consistently negative. He saw me the first time 
in September, 1928, when I gave him a local application of collosol iodine ointment, 
under which he improved more rapidly than had been the case any time previously, 
but new lesions still made their appearance, and at the present time there is a large 
superficial ulceration, about an inch in diameter, occupying the prepuce, which is 
greatly swollen, and he has some difficulty in retraction. Suggestions for cireum- 
cision have been made, but I have deprecated this course in view of the tendency for 
ulcus molle to become rapidly phagedenic when operations are performed in its 
neighbourhood. The long persistence and recurrence of the lesions are unusual 
outside the tropics, and this man has never been out of England. The smears from 
the active ulceration have been examined both for spirochetes and for Ducrey’s 
bacillus, but with a negative result. 


Ulcus Molle Serpiginosum.—E. G. GRAHAM LITTLE, M.D.—Patient, male, 
aged 36. The condition originated from a bubo in the right groin in 1914,on his way 
home from Siam, where he had been for eighteen months. The bubo was incised, 
and, from that focus, ulceration spread by slow extension down the right thigh, back- 
wards over the right buttock to involve the left buttock and the left thigh, the back of 
the right thigh also being involved in the same process. There was no actual sore 
upon the penis. He was three or four years without any treatment at all, spending 
this time in West Africa. He had not been in England for more than six 
months at a time until he came home about three years ago; since then he had 
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anti-syphilitie treatment, although the Wassermann reactions were uniformly 
negative on six occasions. He has had twelve injections of novarsenobillon without 
any influence on the ulceration. Scarring from previous ulceration occupies the 
whole of the back of the body from the buttock to the popliteal spaces. Upon 
the posterior aspect of the left thigh at the periphery of the scar there is a large 
ulcerated area filling up the whole of the left popliteal space. Upon the right thigh 
the posterior aspect is entirely scarred over from groin to knee. The scarring 
encroaches upon the inner aspect of the thighs from this posterior patch. Upon the 
front of the right thigh there is old, very superficial scarring in the groin, indicating 
the area where the disease started. Between the groin and the junction of the upper 
and middle third of the thigh there is no scarring, the disease apparently having 
travelled backwards rather than downwards. From the line of junction of the upper 
and middle third of the front aspect of the right thigh down to the level of the knee 
there is a large area of scarring involving the whole of this surface, and at the lower 
margin of this area there is a large undermined ulcer about 24 by 3 in. in extent, 
encroaching upon the knee. The man has enjoyed undisturbed health throughout, 
and has not been obliged to leave his work at any time. 

The Inoculation Department at St. Mary’s Hospital have demonstrated Ducrey’s 
bacillus in nearly pure culture in the lesions during the last few days, while he has 
been an in-patient. 


Discussion.—The PRESIDENT said that there were three distinct entities, which were apt 
to be confused, namely (1), ulcus molle serpiginosum, about which there was a difference of 
opinion as to whether it was caused by Ducrey’s bacillus or not; (2) another type of 
ulceration, not so definitely serpiginous, occurring in the tropics, due to Leishman-Donovan 
bodies, and amenable to injections of antimony ; and (3) granuloma inguinale of the tropics, 
which was associated with warty growths, rather than ulceration, in which only a few cases 
were favourably influenced by antimony, and the cause of which was uncertain. 

Dr. A. M. H. Gray said that granuloma inguinale was almost always a bilateral 
ulceration when it attacked the groin, and was peculiarly liable to be limited to the inguinal 
folds of the perineum, showing no tendency to spread down the thighs, as did uleus molle 
serpiginosum. He had had only one case of the latter condition, and that was twenty years 
ago. It had been strictly unilateral, and had spread a considerable distance down the thigh. 
The eruption had cleared up when the surface was painted with acid nitrate of mercury. 

Dr. NORMAN BURGEssS said he thought the infectivity of granuloma inguinale must be 
slight ; he had seen several cases when working in Schamberg’s clinic, all of which were in 
females. One, at least, of these cases had been successfully treated with antimony. 

Dr. M. 8S. THOMSON said that at King’s College Hospital there had recently been three 
cases which were clinically very similar to those of Dr. Little. The first was that of a man 
who originally had had a primary sore and had made good progress under treatment, but unfor- 
tunately had ceased attending the hospital. He had returned six months later with a 
small ulcer on the prepuce, but in this no spirochetes had been found. It had then begun to 
spread with a serpiginous, undermined and gangrenous edge. The Ducrey bacillus and other 
possible organisms were searched for without success, B. coli only being found. The 
erosion had gradually spread in spite of all treatment. Ultimately, however, healing had 
taken place under fomentations of 4 per cent. ichthyol, but by that time only a small stump 
was left. Three months later Dr. Drake and himself (Dr. Thomson) were asked to see 
a man on whom a cholecystotomy had just been performed, a small sinus being persistent. 
Ten days after operation ulceration had begun around this sinus. It spread rapidly, the 
margin being gangrenous, and rapidly involved the whole skin of the abdomen. A few areas 
of spontaneous healing were present in the centre. There was, of course, much systemic 
disturbance, for the lesion had spread with great rapidity. B. coli were again the only 
organisms found, and this time we were compelled to regard their presence more seriously, 
not only because of the laparotomy, but also because agglutination to them was very high. 
Recently there had come to hospital the third case, the patient being a woman who had 
damaged her leg slightly in the first place. On examination there was seen a similar 
ulceration involving most of the outer side of the leg below the knee. B. coli were 
again proved to be present. In these last two cases the condition had healed slowly 
but surely, with careful daily dressings, removal of gangrenous skin and _ ichthyol 
fomentations. 
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Acute Lichen Planus.—E. G. GRAHAM LITTLE, M.D.—Patient, male, aged 40, 
farm labourer. There is nothing in his history to indicate any particular worry 
or stress. The eruption for which he has consulted me developed within three weeks, 
and involves nearly the whole surface of the body, including the face and hands. 
The mucosa of the mouth and of the lips is extensively affected. There is a very 
remarkable, and in my experience rare, condition of leucoplakia of the glans penis 
and the adjacent folds of the prepuce, as well as a thickly distributed papular 
eruption upon the body'of that organ. The eruption consists entirely of characteristic 
plane papules forming extensive sheets of inflammation upon the larger surfaces of 
the body. Itching is a troublesome and prominent feature of the case, but the 
patient’s health is otherwise not much disturbed and he has not been kept from 
his work. 


Dr. A. M. H. GRAY said he had been much interested in the exhibitor’s remarks concerning 
the patch of leucoplakia on the penis. A woman who had only been married a few weeks 
had come to him (the speaker) some years ago because of a patch of leucoplakia on the 
perineum, the size of a bean. On two inspections there seemed to be no change in the patch. 
Then, suddenly one day, an attack of acute lichen planus appeared all over the body. The 
patch had vanished with the rest of the eruption. He had not seen such a condition on 
a penis. 














Section of the history of Medicine. 


[November 7, 1928.] 
The Medical Aspects of the Medieval Monastery in England. 
By Percy FLEMMING, F.R.C.S. 


THE ideal convent was economically a self-contained community. Apart from 
almsgiving it was not primarily concerned with the spiritual or bodily welfare of 
those outside its precincts, and, being self-contained, a building for the sick, the 
“Infirmary,” was a necessity. There were guest chambers, but the monastic 
“Tnfirmary”’ was in no sense a “ hospital” in the medizval sense, such as existed 
in many towns in the middle ages. 

I propose first to consider the plan of the building, then its inmates, next those 
who looked after them, and fine!ly to describe the usual method of water supply and 
the internal sanitary arrangements of a monastery. 

Plan of Buildings.—The Infirmary block was detached from the main building, 
being usually situated to the east of the south end of the east cloister walk, 
with which it was connected by a passage, sometimes open, sometimes covered. 
No such block remains complete to-day-—it is either more or less ruined, or, where 
the Abbey became a Cathedral, the infirmary buildings have been converted to 
secular uses—in some instances forming residences for the Canons, as at Ely and 
Peterborough. 

Fortunately St. Mary’s Hospital, Chichester, founded in the reign of Henry II, 
remains, not only intact, but still in use. Although it never formed part of a 
monastery its plan may be taken as typical of a monastic Infirmary, for which it was 
probably intended. The building runs from east to west and is divided into two, 
an eastern portion—the chapel—and a western—the Infirmary hall—one being 
directly continuous with the other. To-day the hall on each side of a central 
passage is divided into separate rooms. 

The beds in the Infirmary were, as a rule, placed at right angles to the wall in 
the aisles, the nave forming a central passage. In places where there were no aisles 
beds were placed parallel to the wall in deep window recesses. 

Two such recesses remain at Furness Abbey, from which it is possible to recon- 
struct the Infirmary (fig. 1). Such a reconstruction shows that it could 
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Fic. 1.—Furness Abbey: East end of Infirmar ia showing window recess and Chapel. 
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accommodate thirty-one patients. A special kitchen, where more delicate food 
could be cooked, was attached to the Infirmary block. Later, during the fourteenth 
century, changes took place designed for the increased comfort of the inmates, 
consisting in dividing the Hall into separate rooms or cubicles, furnished in some 
cases (as can be seen at Kirkstall Abbey) with fire places. 

At a still later date these separate rooms might be arranged as a single block 
detaclied from the Chapel. This was done at Westminster. What is known to-day as 
the “ Little Cloisters” to the east of the East Cloister Walk, and now the site of Canons’ 
residences at Westminster was, at the time of the Dissolution, the separate Infirmary 
block. The Infirmary was burned down in 1298, and, when rebuilt a good many 
years later, it was decided to keep the Infirmary proper distinct from the Chapel, 
and to replace the hall by separate rooms or houses arranged round a cloister. This 
necessitated a new and separate doorway to the Chapel, which no longer opened 
directly into the Hall. Fortunately this beautiful fourteenth century doorway 
(fig. 2) has been preserved, and is now the entrance to one of the Canons’ 





FiG. 2.—Doorway of St. Katherine’s Chapel, now “3 Little Cloisters.”’ (Historical Monuments.) 


residences. The site of the chapel is now the garden of this house, but traces of its 
former use still remain in the form of an arcade, and it is possible to reconstruct a 
nave of five bays, each 9 ft. 5 in. wide. The length of the Infirmary Hall, in 
all probability, was double this, ten bays of the same width (fig. 3). 

No trace of the Infirmary at Durham remains, but from the account books it 
appears that the wall was whitewashed; there was a clock which required winding, 
and, at any rate in the fifteenth century, there were coal fires. 

The Master of the Infirmary, or the “ Infirmarian,” had his separate hall close to 
the Infirmary. That at Westminster serves to-day for an entrance hall to another 
of the Canons’ residences. Its modern roof can be seen from the West Cloister Walk 
showing above the south end of the East Cloister Walk. 

The Patients—The monastic Infirmary was intended for three classes of 
inmates—primarily for old monks, who had served in the monastery for fifty years, 
secondly the sick, and thirdly those monks who were undergoing their periodical 
blood-letting. Occasionally a sick traveller was admitted. Thus the Earl of 
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Warwick, sick with an ague, was admitted to St. Albans Abbey in 1428 and 
evidently paid a handsome fee on his departure. 

The first group—the aged monks—hardly interest us medically. Among the 
inmates would now and then be met a complaining old gentleman. We should 
probably sympathize with Brother John de Ryngstede, the Infirmarian'of Westminster, 
who had to deal in 1334 with Brother Twyning who complained that he could not 
take the beer—his stomach was too weak. Doubtless Brother John told him not to 
complain, but to take it and be thankful. One day the Abbot and the Prior visit 
the Infirmary and Brother Twyning takes the opportunity of venting his grievance, 
with the result that the Abbot ordered the Infirmarian to buy wine for him. This 
cost 10/- and is entered in the accounts. Brother John, after describing the reason 
for this expense, adds the suggestive words wt dicit ! 

With reference to the strictly medical group there is little definite information. 
It is possible to discover something from the account books. At Westminster some 
affection of the tibia seems to have been common—possibly connected with too 
much kneeling. Sometimes this disease required surgical treatment: forty-six 
shillings were paid in 1834 for such treatment on behalf of John de Mordon, and in 
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Fic. 3.—Conjectural reconstruction of the Infirmary of Westminster Abbey. 
A. St. Katherine’s Chapel. A’. Garden. B. Infirmary Hall. B’. Infirmary Cloister. 
B”. “Little Cloisters.’’ 3, Fourteenth-century doorway of St. Katherine’s Chapel. 


1351 forty shillings for another monk. In the other cases, an expenditure of three 
shillings, three and six and twelve pence sufficed. An external application of white 
wine was used, and the cost is duly entered. A quart was needed for Brother 
Bampton in 1354, and ten shillings was paid to the surgeon for the cure of the 
morbus in tibia. The daily cost of a sick monk at Westminster was two pence on 
a fish day, three pence on a meat day. The famous John Islip who was abbot from 
1500 to 1532, in his early days, spent much time as an Infirmary inmate—nine weeks 
in 1480, six weeks in 1482 and 1483, but no mention is made of his ailment. 

Now and again one reads of injuries being treated. In one case certainly, and 
probably in most, the patient was a servant of the monastery and was damaged in 
the course of his work. 

In the * Observances ”’ of the Augustinian Priory at Barnwell possible illnesses 
among the monks are divided into three groups. The first group is one which to-day 
would be labelled “ neurasthenics.”’ They are those whose ill-health is due to the 
irksomeness of cloister life, the long silent periods, the fatigue from fasting, 
the services in the quire and possibly overwork and sleeplessness. Oddly enough, to 
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this list are added those with heaviness in the head, pains in the stomach from 
sitting up too late and eating and drinking too much! Very wisely it is recognized 
that such cases are not suitable for treatment in the Infirmary, for they do not need 
medicine, but should go to the fields and meadows, and have a better diet. They get 
well with repose, proper diet, and recreation. Such cases at Westminster, one 
gathers from the expenses incurred, were sent for a change to Wandsworth and 
Battersea. In 1334 William Pelham was sent to Hendon “to take the air.” 
Special provision was made at Romsey Abbey—a nunnery—for exercise in the 
garden for convalescents. 

The second group may be designated minor everyday ailments—fevers, tooth- 
ache, affection of brain, eyes, threat and the spleen. A monk suffering in this way 
mentions he is not feeling well in the morning chapter (the daily meeting after Mass) 
and asks for indulgence and sympathy. He is then sent to the Infirmary and the 
master bidden to treat him with special indulgence, to provide him with baths, 
draughts, and electuary, and to consult a physician if necessary. It is added that 
such invalids should not indulge in too long a convalescence. The significance of 
this is brought out by an injunction of 1306 by Bishop Orford concerning the laxity 
of the Ely monks and their plea of ill-health for not attending all the offices. The 
Prior was ordered to appoint a physician to keep the monks in good health and to 
detect malingering. The words are et ne monachi materiam habeant occasione 
egritudinis, evagandi. With a similar object the Westminster Infirmarian is 
bidden to pay an early morning visit to the Infirmary, to see that all who could do 
so, got out of bed. 

The bills tell of some of the drugs used by the Master of the Infirmary, but it is 
not always possible to distinguish drugs from groceries. Thus, considerable amounts 
of cubebs were bought at Durham‘and Ely. This suggested that diseases of the 
bladder and urethra might be frequent, but cubebs was used in medieval cookery 
and it is safer to assume that it was bought for this purpose. Raisins, sugar, 
ginger, appear as ingredients of the electuary. In 1323 at Ely 1s. 3d. was spent on 
a pound of poppy, 2s. 6d. for half a pound of crocus. Ginger, almonds, cinnamon, 
liquorice, cloves, syrup of violets, and syrup of roses figure in a later account. The 
syrup of roses may have been used for flavouring, but rose preparations were held to 
be useful for heart trouble. In 1321 three pence was spent in buying lily root at 
Westminster. 

A physic garden was a normal accompaniment of the Infirmary block. The plan 
of St. Gall sets out such a garden arranged in sixteen beds, and gives a list of the 
plants. The cloister at Canterbury, known to-day as the Infirmary cloister, is the 
site of the medizval physic garden. The site of the Westminster garden is unknown. 
It was probably to the S.E. of the “ Little Cloisters.” The physic garden naturally 
required a gardener. At Ely his annual wage was 13s. 4d.—about £9 to £10 of our 
money. 

The third group of sick monks noted at Barnwell are the acute cases—monks 
suddenly struck down with illness and unable to use their limbs. Such a patient 
should at once be helped to the Infirmary, no special permission being required. 
No mention is made of the need for calling in a physician for patients of this group 
and such a course was presumably taken for granted. Anticipating that such cases 
might end fatally, much is said as to the proper duties of the priest in dealing with 
them. 

The remaining class of inmate of the Infirmary must now be considered, namely, 
monks undergoing their periodical bleeding. Did this practice represent a definite 
monastic rule or did it merely reflect contemporary medical practice? The latter is 
rendered more likely when it is remembered that monastic libraries contained 
standard medical works in which the need for venesection would be set forth. 
Once the practice was considered necessary, it would be made the subject of definite 
rules. 
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At Barnwell the monks were bled seven times a year; at Ely they were bled in 
weekly batches, each batch being about one-sixth of the convent, the rule being for 
each brother to be bled six times a year. The Cistercians were bled in companies, 
four times a year, February, April, September and about Midsummer, but not in 
Advent, or during Lent, or at Christmas, Easter, Pentecost, nor in harvest time. 
The operation was sometimes performed in the Infirmary, sometimes in the dormitory, 
the patient being then transferred to the Infirmary, sometimes, as at Durham, in a 
separate room, connected with the Infirmary. Later, especially in Benedictine houses, 
a separate house in an outlying district was used. From the Durham account book it 
appears that the floor of the “blood houses” was paved. Twelve earthen dishes 
were bought for the “ blood house ” there in 1397. 

The operation was followed by certain relaxations of the Rule. The extent fo 
such relaxation varied from time to time and from house to house. At Barnweil the 
patients in the Infirmary were to be kept in a warm room, and have a light diet of 
eggs and vegetables. They were bidden not to annoy one another with sarcastic 
remarks. They returned to ordinary duties on the fourth day. One gets a glimpse 
of such a convalescent monk in the Westminster refectory, from his being bidden to 
do the best he can with the disabled arm, in following the monastic custom of 
holding the drinking cup with both hands. 

The Minuti—monks who had been bled—fared better at Ely than at Barnwell, 
at any rate in the time of Alan of Walsingham. In October-November, 1341, Alan 
entertains six minuti for three days and enters up their cost, but he notes that this 
amount does not include their provisions which came from the general store. And 
the account of the latter for this same period shows that in this particular week 
thirty chickens and ten capons besides beef and pork were especially prepared for the 
minuti. It is obvious that the disabilities arising from the operation might be more 
than compensated for by the special privileges allowed. One can imagine a monk 
desiring to be bled more frequently than the statutory number of times. In one case 
permission was granted for this, but it was stipulated that no indulgences would be 
allowed. 

In the early days of the more rigid Cistercian Rule the monks stayed in the 
cloister during convalescence. They did not receive special treatment in the 
Infirmary, a partial remission of daily service and toil being the only relaxation 
allowed. The nuns at Romsey received 6d. when bled, and were allowed to go into 
the cloister, when recovering, if they wished. 

Very little evidence exists as to who performed the operation. The accounts 
at Ely showed regular payments for the minuti. As these expenses did not 
include special food it seems probable that some of the expense incurred went to pay 
the operator. The Abbey of Meaux certainly engaged a barber from the neighbouring 
town of Beverley for “ shaving and blood-letting ”’ every fifteenth day, or as often as 
required, and when he came to the monastery he received victuals in the Abbot’s 
hall, and as yearly stipend a robe or half a mark and 13s. 4d. And a certain 
Hertwell was paid 3d. for cupping a monk of Westminster on two occasions in May, 
1348. It is improbable that it was ever the custom for monks to bleed one another, 
seeing that they were forbidden to shave one another, on account of “the serious 
dangers which may arise from want of skill in that art.” 

The Attendants.—This leads us to the consideration of the qualifications of those 
who tended the inmates of the Infirmary. The Infirmarian was one of the regular 
officials of a monastery. He would be a monk and he might, as in the case of 
Walter of Langstock, of St. Swithin’s, Winchester, have studied medicine—much 
more likely he would have no special medical qualification, but might, as seems 
probable in the case of Brother John of Wallingford, Infirmarian of St. Albans, be 
chosen for his business capacity. It must be remembered that his main duty was 
to look after the bodily comforts of the sick and infirm. As the observance of 
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Barnwell Priory states, it should rarely happen that the infirmarian has not ginger, 
cinnamon, peony and the like in his cupboard so as to be able to render prompt 
assistance. Moreover, we must remind ourselves that the training of a medieval 
physician was in no sense practical, but merely a book training, and that inmates of 
a monastery had access to many medical books. 

In the thirteenth-fourteenth century catalogues of the books in the library of the 
Monastery of Christ Church, Canterbury, are titles of over two hundred volumes of 
medical interest, and there are almost as many in the fifteenth century catalogue of 
the neighbouring monastery of St. Augustine. Amongst them are the works of Galen, 
Hippocrates, Avicenna, Theophilus, Dioscorides, the Antidotarium of Nicholas with 
its medicinal formulas, the popular “ Regimen sanitatis salernitanum,” a little book 
on phlebotomy, another on the diet of old age. Oddly, three books on diseases of 
women are included. Medical books were to be found at Durham, Peterborough, 
Meaux, St. Albans and elsewhere, but none at Rieveaulx. Nunneries appear to 
have been very poorly supplied with books. Abbot Feckenham, the last of the 
Westminster Abbots, compiled a “book of sovereign medicines against the most 
common and known diseases, and that chiefly for the poor which had not att all 
times the learned phisitian att hande.”’ 

Monastic rules clearly recognize that the infirmarian was only to deal with mild 
cases : in serious cases a physician was to be sent for. At Lacock Nunnery the 
Rule mentions particularly that the infirmarian must not treat fever cases ; and in 
another nunnery the infirmarian was bidden to “change the bedde clothes of the 
patients, and give them medicines, lay on the plasters... after counsel of the 
physicians.”” This marks a great change from the time of St. Bernard, one of the 
real founders of the Cistercian Rule. He forbade his sick monks to have anything 
to do with physic or physicians, he allowed the occasional use of herbs from the 
physic garden, but he saw no need for buying drugs. He himself was a martyr to 
indigestion, and in his latter days was compelled to accept the indulgence of the 
Infirmary. There is a story of his being found there, sitting before a roast capon— 
certainly a more acceptable form of medication than drugs. 

Who, then, were the physicians who were called in and what fees did they get ? 
It must be remembered that before the fifteenth century it was impossible to be 
learned and to remain a layman. Men who wanted to study, say medicine, took 
orders as a matter of necessity. These might be only minor orders, yet their 
possession gave many privileges and did not necessarily entail the performance of 
sacred duties. The Church was much opposed to the taking of orders as a means to 
following a lucrative career, and forbade monks and friars to hear university lectures 
on medicine or law, or practise outside their own convent.! The physician might 
live in the monastery. This was the case at Ely and seems to be in accordance 
with Benedictine rule. Or he might be called in from outside. 

In 1329 the Prior of Worcester Convent entered into a contract for medical 
attendance with a certain John de Bosco, clerk. Bosco pledged himself in these 
words: “ That to each and all of them before all others, I will give advice and assist- 
ance, and diligent and faithful attendance in the art and office of medicine, it will, 
however, be at their expense whensoever I shall have been lawfully called in through 
any one deputed by them. I have also sworn on the Holy Gospel that I will not 
reveal their secrets, however known to me, or those of the Church directly or 
indirectly to any living person, or involve any one of them in loss or scandal.” For 
this he was to receive every day when in residence, one monk’s loaf, rather more 
than a gallon of best beer, one monk’s dish, unless invited to dine with the Prior, 
and for supper a white loaf and half a gallon of beer and an honourable portion from 
the kitchen, and provision for his horse and groom. And in addition forty shillings 


1 This rule was frequently broken, and dispensations were freely granted. Theodoric of Lucca, 
though a friar, was allowed to make a fortune as a surgeon. 
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(say thirty pounds a year) paid at Lady-day and Michaelmas. There is a note that 
this pension is at once to cease if he be promoted to any ecclesiastical benefice, as he 
might be as a clerk or cleric. It will be noted that Bosco stipulated for the best beer 
—there were several grades of beer ina monastery. In 1349 the Bishop of Durham, 
w friend of King John, gave the Church of Eglingham to the Abbey of St. Albans, for 
the amelioration of the convent ale, a thing for which, so the chronicler says, he 
deserves eternal praise. The Worcester convent made an almost identical agreement 
with Master John de Logwarde nine years later. 

The first mention of a doctor by name in the Westminster records is Master 
Robert of St. Albans, who is described as Medicus conventus in 1320. The convent 
doctor in 1351 received £2 13s. 4d. per annum, say £30, and the barber 2s. for the 
same period. And Master Horwood, physician, was paid 42s. for eight days 
attendance on the Lord Prior of Ely in 1525. The Prior’s drug bill for the year 
was £2 Os. 2d.; the fee seems disproportionately large. 

The account rolls furnish the fees paid for inmates of the monastery, other than 
monks requiring treatment. In 1364 a doctor—name not given—received 15s. for 
attending Thomas Harper, a carpenter in the employ of the Abbey of Durham, for a 
broken leg, and again at Durham a fee of 3s. 4d. was paid for attending John Ayliff 
suffering from some eye trouble. Some of the fees paid at Westminster have 
already been noted ; in addition may be mentioned 6s. 8d. for surgical treatment on 
behalf of John Northampton who was in the Infirmary five weeks in 1372, and 
3s. 7d. for surgical attendance on Brother Hermondeyworth. Monks were not 
forbidden, but were not encouraged to undergo surgical operations. One of the 
Cistercian rules sets out that a monk, operated upon for stone or rupture, must 
subsequently undergo a bread and water penance, the reason probably being that 
the operation would involve exposure of the person. 

[t is disappointing, but quite natural, that no indications of the treatment are 
given; but it was recognized that music might be a helpful therapeutic agent. 
There were difficulties about this, as in ordinary circumstances no music was 
permitted in the Infirmary, at any rate at Westminster. If it seemed desirable that 
a sick brother should have the benefit of music, it must be performed in the chapel 
with closed doors, never in the Infirmary hall. But at Durham the rule was more 
enlightened. On more than one occasion, money is spent there on providing singers 
and games in the Infirmary. This may, however, indicate a misuse of the Infirmary 
which, as time went on, was often used to lodge and entertain a bishop or other 
distinguished visitor, the special Infirmary kitchen being the attraction. 

The Infirmary had a servant—he might be regarded as a male nurse—whose 
duty was, in the words of the Barnwell Observances book, “ to wait upon the sick, 
get their water ready.’”’ He was bidden to endure the foulness of sick persons, 
whether in vomiting or other matters, without complaint. In Episcopal Visitations 
it is a frequent complaint that the Infirmary is imperfectly served in this respect— 
thus, at the Visitation of Leicester Abbey in 1440—ninety years before Cardinal 
Wolsey entered it to die—complaint was made that a single boy was employed in 
the Infirmary in place of two men servants as formerly. 

There is some misconception concerning baths in monasteries, arising from the 
fact that their use was a well-recognized and much used method of medical treat- 
ment in medieval times. The ninth-century plan of St. Gall shows a bath house in 
connexion with the Infirmary block. The only trace of a bath house I have found 
in England is that one of the Priory gates at Ely was known as ostium versus 
balnearium, and the bath man at Ely was in receipt of a regular wage.' On the 
other hand the use of baths for any other than a medical purpose was sternly 
forbidden by the Benedictine rule. Baths were for the use of the sick—not for the 


'The present Deanery at Canterbury Cathedral partly occupies the site of the Bath House and 
Chamber figured in the Norman plan of the Monastery. 
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young or strong sanis autem et maxime juvenibus tardius concedatur. This was due 
partly to the ill fame of the public baths which in medizwval times were sometimes 
mere brothels, and partly to the idea that it was more difficult to keep the vow of 
chastity if the body was exposed. At Westminster, baths were allowed twice a year, 
at Christmas and Easter. For a short time the monks put in two extra, one on 
St. John Baptist’s day (Midsummer) and another at Michaelmas. When this came 
to the-notice of the higher authorities, the luxury of the extra two baths was 
suppressed. 

It must be remembered that there was a weekly feet-washing as a religious 
ceremony, and elaborate arrangements for hand washing near the refectory door. 
The lavatory at Fountains was ingeniously arranged to serve both for hand and for 
feet washing. Archbishop Lanfranc took a broad view of such matters as washing : 
as long as the essentials of monastic life—faith, contempt of the world, charity 
and chastity—were there, it did not really matter whether, as in some houses, 
twenty or thirty washed in the same tub, or whether, as in others, each monk had 
his own pan. 

The rule against bathing being so definite and so vigorously enforced, a sick 
brother at times rebelled against the doctor’s order that he was to have a bath. 
Such a case is met by St. Augustine in the following words: “ Let this (i.e. bathing) 
be done by the advice of the doctor, and without murmur, so that even though the 
Brother be unwilling, he may yet do at his superior’s bidding, that which he ought 
to do for his health.” 

The Water Supply.—It is usually said that there was a general lack of 
cleanliness and anything approaching modern ideas of sanitation in mediaval towns. 
There is some evidence that this view has been exaggerated. It is evident that 
public baths must have been fairly common in the fourteenth century, for one 
of the later Cistercian rules of 1350 expressly forbade nuns to frequent them. 
And, although baths for healthy monks were not allowed, there can be no doubt 
that the sanitary arrangements of the mediwval monastery were carefully and 
scientifically planned. But the monks belonged for the most part to more wealthy 
classes, and were naturally more refined in their habits than the average man. 

Great care was taken to ensure a clean water supply, and in some cases mention 
is made of two separate supplies, one for drinking and washing, and one for 
cooking, keeping drains clear and turning the mill. Plans of the water supply of 
Christ Church Monastery, of Canterbury and of the London Charterhouse exist, 
and there is documentary evidence of the nature of the supply at Gloucester, 
Durham, Mount Grace, Worcester and elsewhere. 

The general plan can be seen in action to-day at Wells, where the water is 
first collected from springs into a conduit head of fifteenth-century construction in 
the garden of the Bishop’s Palace near the moat, whence it is taken to another 
conduit head in the Market Place, and from there distributed to flush the gutters of 
the principal street. A somewhat similar arrangement exists at Cambridge— 
Hobson’s conduit. 

The twelfth-century plan of the water-works at Canterbury shows that the 
water was taken from springs outside the north wall of the town and collected in a 
tower, whence a pipe, the opening of which was guarded by a perforated cover, 
conveyed it to the monastery. Before reaching the city wall the water passed 
through no less than five filtering tanks placed transversely to the line of the pipe 
which entered the west side of one tank, and left it by the east side. Once in the 
monastery, the water was conveyed to a conduit in the Infirmary cloister, thence it 
passed underground to a second conduit in the cloister supplying the water for hand 
washing, thence by means of cisterns and stand pipes to supply the bath-houses, 
kitchens and fish pond. The excess from the latter, having been first used to supply 
the Prior’s tank, was carried under the necessarium and so to the great drain. At 
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the right-angled bends of the vertical pipes, short horizontal branches were attached, 
ending in a stop-cock close to the nearest drain—clearly a device to lead off the water 
to enable proper cleansing of the pipes and cisterns. In some cases the filtering 
tanks were inside the monastic precincts. The most important of these tanks or 
conduits from the architectural point of view was the one in the cloister. Naturally 
the lavatory for. hand-washing was close to the refectory door and near it was a 
recess or cupboard for towels. A very beautiful and complete example of such a 
lavatory and towel cupboard still exists in the cloister of Gloucester Cathedral. 
Many less perfect examples are to be met with. The Gloucester lavatory projects 
8 ft. into the cloister garth, measures 47 ft. by 65 ft. Half of the width is 

















Fic. 4.—Fountains Abbey: rere-dorter of Infirmary and Dormitory of LayjBrothers : 
South face—showing privies. 


taken up by a broad, flat shelf against the wall, on which stood a lead cistern with 
a row of taps—at Durham there were 24 taps of brass—and in front a shallow stone 
trough originally lined with lead. The waste water ran into a tank in the garth and 
thence to the main drain. 

The supply was usually first taken to the Infirmary ; the fountain in the middle 
of the Little Cloister of Westminster (which is on the site of the Infirmary) 
represents this to-day. The water supply of the monastery of Westminster was 
derived from springs in Hyde Park, the water being collected into a conduit house, 
the site of which is indicated by a tablet near the outfall of the Serpentine. The 
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springs were cut off in 1861. There exists a very detailed account of the water 
supply of the Grey Friars Monastery—later the site of the Bluecoat School, and 
later still of the Post Office in Newgate Street. The source of this supply was in 
open country, north-west of Leather Lane, and the conduit has been identified with 
a structure in the garden of No. 20, Queen Square, at the corner of Queen Square 
Yard. The garden is now built over. A sixteenth-century plan of the water supply 
of the London Charterhouse—a Carthusian Monastery—still exists. 

Beaulieu Abbey was supplied from springs on the high ground to the east of the 
Abbey, and the conduit head in which the water was collected still exists and is used 
to supply the house. ; 

At Bolton Abbey is a picturesque aqueduct, bridging the road, which originally 
brought water from the hills between Bolton and Skipton, but it no longer functions. 

Sanitation.—In planning the conventual buildings, special attention was paid to 
the most suitable site for the building containing the privies. This house was 





Fic. 5.—Fountains Abbey: rere-dorter of Infirmary and Dormitory: West face elevation. 
(St. John Hope.) 


known from its use as the necessarium, or, from its position leading out of the 
dormitory or dorter, as the rere-dorter. Monasteries were always built near a river, 
and the usual plan was for the cloister and its buildings to be on the S. side of the 
Church. But if, owing to the slope of the ground and the position of the stream, it 
was not possible to secure satisfactory drainage if the usual plans were followed, the 
buildings were placed on the north side as at Tintern Abbey. Owing to its hill site, 
it was impossible to arrange for natural flushing of the drain at Durham. A common 
plan was to divert a portion of the stream, perhaps the tail of the mill race, through 
the lower story of the rere-dorter. Or, as at Gloucester, the chamber was built over 
the great drain, near the stream, which could be turned into it to flush it. 

The most perfect remains of a medizval rere-dorter is that belonging to the dorter 
of the Lay Brothers at Fountains Abbey. It consists of a lofty basement standing 
E. and W., divided by a strong longitudinal wall carried up to the first floor, the 
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bottom of each half being an open channel with running water from the neighbouring 
stream. The south wall of the basement is perforated by nine tall round-headed 
archways on ground level, constituting an independent set of privies (figs. 4 and 5). 
The first floor, which would be level with and connected to the dormitory, was divided 
down the middle by a wooden partition, and the two rows of privies were placed back 
to back opposite this partition and over the drain in the basement. There is no 
evidence for the existence of shafts from the privies above to the drain below and, 
except to prevent draught, there was no need for them. There is such a shaft in a 
single room at Furness connected with the Infirmary. The rere-dorter at Fountains 
Abbey served both the dormitory and the Infirmary of the Lay Brothers. 

It is curious that, considering the care with which the Infirmary buildings were 
planned, there remains no indication of a special rere-dorter for the use of the 
Infirmary inmates. The ninth-century plan of St. Gall shows a special necessarium 
in connexion with the Infirmary, but it is doubtful if this plan was carried out. 
The extent of accommodation provided is somewhat surprising and suggests that there 
must have been a fixed hour for the community to use the rere-dorter. Thus, at 
Canterbury the rere-dorter contained fifty-five and at the Cluniac Priory at Lewes 





Fic. 6.—Westminster Abbey: remains of rere-dorter S.W. angle of Little Cloisters. 
(Historical Monuments.) 


sixty-six seats. These numbers must be taken into relation with the fact that 
a monastery was planned for fifty inmates, but this number was rarely if ever 
reached. From the Rites of Durham written fifty-four years after the dissolution, 
it appears that the monks were rather proud of their rere-dorter. It is described 
“as a most decent place adjoining the west side of the Dorter for the Monks and 
novices to resort unto called privies, which was made with two great pillars of stone 
that did bear up the whole floor, and every seat and partition was of wainscot close 
of either side, very decent, so that one of them could not see one another, when they 
were in that place; there were as many seats of privies on either side as there were 
little windows to give light to every one of the seats.” The building no longer exists 
as a whole, but the south wall is standing up to the level of the sills of the little 
windows, and is incorporated in a stable. In the Durham rites the Circa, an official 
of the Monastery, is told that if he misses a monk from the dormitory at bed time, 
he should look for him in the necessarium “ne forte aliquis frater dormiens ibi 


remanserit.””' 
1 This rule was not confined to Durham. 
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The monk is bidden to hide his face in his hood, or if that be taken off, then in 
his sleeve, when he goes to the rere-dorter, and if he goes at night he is to be careful 
to shut the door quickly. 

Only fragments of the rere-dorter at Westminster remain, part of the E. end 
is incorporated in the W. wall of the Little Cloister. But at the S. end of the 
Westminster School Hall, which was the Monks’ dormitory, are two much restored 
doorways—these originally led from the dormitory to the rere-dorter. 
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Section of Laryngology. 


[February 1, 1929.]} 
CASES AND SPECIMENS. 


Outgrowth from the Ventricle (previously shown March, 1928). Recent 
Tuberculous Formation in the Interarytenoid Space. Microscopical 
Section.—Sir JAMES DuNDAS-GRANT, K.B.E., M.D.—There has now developed a 
rounded growth on the right half of the interarytenoid space. A portion removed 
with punch-forceps was found, under the microscope, to be tuberculous. 

This case illustrates the origin of these growths which project from the ventricle 
of the larynx. Dr. Irwin Moore raised the question whether they were not eversions 
of the saccule, and he proved that such an eversion could take place. It is 
extremely rare, and the majority of growths projecting are of a different nature 
altogether, either purely inflammatory, or, as Gouguenheim said, they are usually 
found in tuberculous cases. At one of our meetings, a beautiful section was shown 
by Dr. Jobson Horne, a tongue-like growth of inflammatory naturé developing in the 
ventricle and projecting. When I last showed this case I was asked for evidence of 
its being tuberculous ; such evidence was chiefly my own laryngological examination, 
as we were unable to find bacilli. Latterly this growth developed in the inter- 
arytenoid space, and I punched off a piece which the pathologist reported to be 
definitely tuberculous. More recently tubercle bacilli have been found in the 
sputum 


Nystagmus of Palate with Audible “Click.”—Sir James Dunpas- 
GRANT, K.B.E., M.D.—Patient, male, aged 29. The patient’s notice was first drawn 
to the “click’”’ about three years ago. Its frequency varies from 70 to 120 a 
minute. It is audible at some distance. The patient can check it by a voluntary 
effort. There is at the same time a forward movement of the short process of the 
malleus in each ear (contractions of the tensor tympani). The patient finds that 
the “click” interferes with his hearing. When the palate is moderately cocainized, 
similar movements can be seen on the part of the vocal cords which move from the 
position of abduction half way to the middle line and back. When the palate and 
particularly the tonsils were anesthetized the inclination to twitch ceased. The 
hearing-power is only slightly diminished. 

Discussion.—Mr. HERBERT TILLEY said that some years ago he had shown, before the old 
Laryngological Society, a man with a similar condition, and later he had seen a second case, 
but this time the patient was a woman. Both had eventually died from general paralysis of 
the insane. Schlesinger had pointed out that clonic spasms of the palato-pharyngeal muscles 
might be one of the early symptoms of general paralysis. It would therefore be of interest 
to watch the further development in this case. 

Mr. HAROLD KIsCH said he thought that some of these cases were of purely mechanical 
causation. The patient had some catarrh, which passed down the back of the pharynx, and 
the palate was moved in the way described, in the effort to get rid of the catarrh. The same 
mechanism acted as a cause in some cases of spasmodic movements of the face in children. 
As an example, a child, aged 6, had a most unpleasant spasmodic movement of the face ; 
she had previously had her tonsils and adenoids removed, but he (the speaker) thought he 
saw a secretion on the posterior wall of the pharynx. The patient was anesthetized, and 
digital examination showed little wrong, but on putting in a curette and sliding it over the 
naso-pharynx he removed a thin slice of adenoid tissue. On the patient coming round from 
the anesthetic the movement was found to have ceased, and remained cured. He had also 
seen a similar case, in which the condition had been cured by removing septic tonsils. In 
this present case both tonsils were septic. Sir James Dundas-Grant had said that under 
local anesthesia of the tonsils the tendency to twitch ceased. Therefore he (Mr. Kisch) 
suggested that the tonsils should be enucleated and the naso-pharynx treated. 

Mr. F. J. CLEMINSON said he also had seen a similar condition, but less in degree than in 
the case now shown. The patient had had an extra-cerebellar tumour removed by Sir Victor 

* Proceedings, 1928, xxi (Sect. Laryng.), p. 1566. 
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Horsley in 1912, and was shown before the Section of Otology some years ago. He hada 
movement of the posterior wall of the pharynx only, with no movement of the laryngeal 
cords. In that case the cause had been a post-operative cerebellar hemiplegia, of which this 
symptom had formed part. Now, seventeen years after the operation, the nystagmus was 
present only occasionally. 

Dr. N. ASHERSON asked whether in this case there was a history of encephalitis; the 
condition seemed to him like a sequel of Parkinson’s disease. 

Sir JAMES DUNDAS-GRANT (in reply) said that Sir Henry Head had written on this 
condition and had given a gloomy prognosis. It was not described in Heymann’s great hand- 
book. Semon had shown a case similar to the present one, and in 1899 Jobson Horne had 
shown one with nystagmus-like movements of one vocal cord, in which abduction was 
divided into three movements. In a paper in The Laryngoscope, Lambert Lack gave a 
careful study of such cases, and Bond reported a case in which a tumour of the medulla 
oblongata was found. In the present case he (the speaker) thought at first that there was a 
reflex confined to the fifth nerve, but that was excluded when he saw the part played by the 
vocal cords. The jerking of the short process of the malleus, though difficult to see, was 
present, so that the tensor tympani was involved. This was originally a muscle of 
mastication, and thus was explained the peculiar innervation it shared with the tensor 
palati. Garry Simpson had also described a similar case. Mr. Kisch seemed to agree that 
irritation from the tonsil was probably the exeiting cause. He did not think there was any 
history pointing to encephalitis in the present case. He was indebted to Mr. Lionel Colledge 
for permission to show the case. 


Carcinoma of Left Tonsil.—NorMAN PATTERSON, F.R.C.S.—Patient, male, 
aged 64. On January 4, 1924, all teeth were extracted. January 14, the growth 
was excised by diathermy. Microscopic report: “ Squamous-celled carcinoma.” 
February 18, 1924: anterior and posterior triangles on right side cleared of glands. 
The sterno-mastoid was removed. It was necessary, in order to clear out the sub- 
parotid space, to excise a portion of the parotid gland. June 1, 1924: block dis- 
section of left side of neck. Pathological report of lymphatic glands on both sides 
revealed chronic inflammation, but no evidence of carcinoma. The patient made a 
good recovery and remained well until November, 1928, when a hard swelling 
appeared just above the left clavicle. Three small glands were removed from the 
supraclavicular region, and six radium needles were inserted into the wound, and 
left in position for a fortnight. The pathologist’s report is: ‘ Secondary tubular 
cubical and columnar-celled carcinoma, replacing cervical lymphatic glands.” This 
case is of special interest on account of the different pathological reports concerning 
the tonsil, and the glands removed from the lower part of the neck four years later. 
On November 6, before the last operation, the patient was seen by a physician and 
his chest was X-rayed. There was no definite evidence of a tumour in the chest, 
but the left apex was a shade less translucent than the right. 


January 31, 1929. Report on Specimens. Bernhard Baron Institute of Pathology, 
London Hospital. 

Specimen I.—Three stained sections dated January 23, 1924, received from Dr. P. N. 
Panton on January 25,1929. S. D. 200/1929. The sections show a fragment of tonsil in 
which there is solid trabecular squamous-celled carcinoma. Many of the cancer-cells have 
prickle borders but there is no keratinization. 

Specimen II.—Tissue from right side of neck, received February 19, 1924. S. D. 
3895/1924. Macroscopic: A mass of adipose connective tissue and voluntary muscle. Included 
in the mass is a salivary gland (4 by 8cm.). There are also several soft lymphatic glands 
(up to 2 by 0-8 cm.). 

Microscopic: Chronic inflammation of six lymphatic glands. Enlargement of germ 
centres ; proliferation and desquamation of endothelial cells of lymphatic sinuses ; infiltration 
of adenoid tissue with plasma cells and eosinophil leucocytes; a few patches of proliferated 
reticular cells containing multinucleate reticulum cells. 

Specimen III.—Tissue from left side of neck, received June 3, 1924. S. D. 1150/1924. 
Macroscopic: A triangular mass of tissue (9 by 7 by 2-5 cm.) in formalin. It shows one dried 
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area. It contains a salivary gland (4-5 by 3-5 by 1-5 em.) which has a brownish-yellow 
lobulated cut surface, and a few lymphatic glands (up to 2 by 0-6 by 0-5 cm.). The 
remainder of the specimen is composed of adipose connective tissue and voluntary muscles. 

Microscopic: Chronic inflammation of four lymphatic glands. Enlargement of germ 
centres ; proliferation and desquamation of endothelial cells of lymphatic sinuses. Infiltration 
of capsule with plasma cells. 

Specimen IV.—Tissue from left supraclavicular region, received November 8,1928. 8S. D. 
2658/1928. Macroscopic: In formalin, two masses, one consisting of a single large nodule 
(2-5 by 2 by 1-5 em.), the other of two nodules held together by a little adipose connective 
tissue (larger nodule 1-3 by 1 by 0-8 em.). The nodules are quite hard. They have a 
yellowish-white, smooth, shining, somewhat lobulated outer surface. The cut surface of the 
largest nodule is homogeneous and yellowish white, except for a few yellow areas and fine 
greyish sunken strands and an almost central pearly white depression (0-5 cm. diameter) 
from which radiate a few greenish-black streaks. The cut surfaces of the two adherent 
nodules show a similar appearance with a slightly softer, bright yellow area in the larger. 

Microscopic: Three secondary nodules of solid acinar, polygonal-celled and tubular, 
cubical and short columnar-celled carcinoma with a hyaline fibrous stroma. Mitotic figures 
are numerous. There are a few areas of necrosis in one nodule where the hyaline fibrous 
tissue is abundant. In the periphery of the nodules there are a few areas occupied by 
lymphocytes, but the structure of lymphatic gland cannot be distinguished. 


On January 25, 1929, the patient was again examined by the physician (Dr. 
R. A. Rowlands), who reported that he thought “the breath sounds were a little 
impaired over the right lower lobe posteriorly.” 


Cystoma of Tonsil.—T. B. Jonson, M.D.—H. O’N., male, aged 44. Has felt 
a swelling in his throat for two months. No pain. No history of sore throats. No 
palpable glands. Has been twice in a sanatorium under suspicion of tuberculosis. 
No history of other illness. Nothing of note in family history. 

The tumour appears to be a cystoma of the right tonsil. Its appearance and size 
are perfectly reproduced in the accompanying illustration. 


Discussion—Mr. H. TILLEY said that some years ago, before the old Laryngological 
Society, he had shown a small boy with an apparently similar condition, and it had proved 
to be a sarcoma. 

Mr. H. BELL TAWSE (President) asked whether it was certain that these cysts were 
growing from the tonsil at all, or whether there was not tonsil lying behind them. In other 
words, was it possible that this was a mucous cyst lying in front of the tonsil ? 


Mr. E. WATSON-WILLIAMS said that he had recently had a patient who complained of 
increasing difficulty in swallowing, and examination revealed a very similar condition to that 
in this case, a large pedunculated cyst, apparently full of thick mucus, and growing from one 
tonsil. He had removed the tonsil intact and the swelling had proved to be an innocent 
retention-cyst, i.e., a mucocele of the tonsil. Though the man’s condition had improved 
for a time, he had returned six weeks later stating that his difficulty in swallowing was 
becoming worse, and he now had a paralysed left vocal cord. He declined to have anything 
further done, therefore the report could not be brought up to date. Obviously some serious 
organic mischief was present lower in the chest. 

Mr. F. Hout DIGGLE said he had recently heard of a case which presented a difficulty in 
diagnosis between cyst and sarcoma. The anterior pillar was congested and bluish, there 
were distended veins, and the clinical features of sarcoma were present. On looking at the 
opposite tonsil, however, one saw the clue. There were tonsillar remains on that side, and 
towards the lower pole on the diseased side there was still some tonsillar tissue remaining. 
The anterior pillar was stripped up and explored, and a large distended crypt full of caseous 
material was found. After drainage the condition had cleared up. 


Dr. JOBSON (in reply) said he intended to remove the cyst. Only four cases of the kind 
had been described in this country during the last twenty years. He regarded the tumour as 
a cystic condition of the tonsil itself. Twice the man had been treated in a sanatorium for 
tuberculosis, though the condition did not suggest that disease, and no tubercle bacilli had 
been found. 
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Squamous Epithelioma of Right Aryepiglottic Fold.—F. J. CLEMINson, 
M.Ch.—Female, aged 65. Seen February, 1926. There was a tumour in the right 
aryepiglottic fold about the size of the kernel of a hazel-nut. This was removed a 
week later by lateral pharyngotomy and found to be a squamous epithelioma. 
Microscopic section shown. 

The right cord is now fixed; the arytenoid and aryepiglottic fold are missing ; 
swallowing is perfect and there is no evidence of recurrence. 

The case shows that it is possible, in early cases, for even a comparatively 
inexperienced operator—I will not say to produce a cure—but to prolong life 
considerably. ‘ 


Method of Increasing Audibility of Speech after Laryngectomy.— 
F. J. CLEMINSON, M.Ch.—Male, aged 64. Seen in 1924. Intrinsic carcinoma of 
larynx. Thyrotomy advised. Operation refused. Nine months later seen again— 
both cords now involved and small gland palpable in front of thyroid cartilage. Total 
laryngectomy performed (from below) January, 1925. Gland free from growth. No 
recurrence since. Section and specimen shown. 

Case shown to demonstrate the apparatus provided by Mr. Miall, of the Middlesex 
Hospital Speech Clinic, to increase audibility of the patient's speech. He was 
unable to learn the method of regurgitation of swallowed air from the stomach to 
produce sound at the junction of the hypopharynx and cesophagus. 


Discussion.—Mr. Eric J. MIALL said that the patient had been sent to him three and 
a half years after the operation. when he was in a very depressed state owing to his inability 
to make his speech understood. The csophageal method of speech production had been 
tried but had failed, possibly because the man was elderly; young subjects invariably found 
little trouble with that method. The difficulty in the present case was the patient’s inability 
to swallow the air necessary for regurgitation, so it was decided to adopt artificial means for 
conveying air into the mouth. A glass fish-tailed mouthpiece was connected by a rubber tube 
to the laryngectomy tube, so that a stream of air could be directed from the patient’s 
lungs into his mouth. Exaggerated lip and tongue movements would then produce a loud 
whisper. The man however was of a nervous type and anything which interfered with his 
breathing alarmed him so much that he tore the tube off. Outside air was therefore used by 
connecting the mouthpiece to an air bulb, one squeeze of which supplied sufficient air for the 
production of one word. That method had succeeded. Ina quiet room, and when the patient 
was feeling fit, it was surprising how easily one could hear what he said. 

Mr. LIONEL COLLEDGE said he believed that the capacity to speak by the wsophageal 
method depended on the formation of two bands at the upper end of the wsophagus. He had 
only had the opportunity of examining with a mirror one man who spoke really well. 
In that case, at the upper edge of the middle constrictor, there were two bands which the 
patient threw into vibration, producing so good a voice that one would scarcely know that 
the larynx had been lost. The apparatus which Mr. Miall had provided for this patient was 
very similar in principle to that of Sir Charters Symonds, except that with the latter apparatus 
the air came from the trachea and was taken up to the level of the lips without a bulb. For 
a man who would not use an ordinary artificial larynx he (the speaker) had employed an 
apparatus similar to Mr. Miall’s, except that the air was blown by a bulb through a box 
containing a vibrating reed. It resulted in good speech, but the patient would not trouble 
to use it. 

He suggested that Mr. Miall’s apparatus might be improved by putting in an artificial 
larynx, which would give even better speech than now. 

Mr. CLEMINSON (in reply) said that Mr. Miall told him that he had attempted, in the 
first instance, to construct an apparatus which contained a reed, but that he could not make 
it work well. 


Congenital Occlusion of CEsophagus (Specimen).—F. J. CLEMINSON, 
M.Ch.—Infant seen first November, 1928, at the age of eight days. Sent by 
Dr. Ambrose Goddard, of Wembley. Had never been able to swallow more than 
two mouthfuls of milk (breast) without ‘‘ choking violently and going blue.” Had 
lost over’a pound in weight since birth. 
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Jackson’s small laryngostat, passed under anesthesia, showed the larynx normal 
in shape and movements, though congested. The same instrument was then passed 
behind the cricoid and it was seen that the cesophagus ended abruptly some little 
distance below. 

The next day gastrostomy was performed as a forlorn hope, but within twenty-four 
hours the child died, aged ten days. 

The specimen shows the abrupt ending of the upper segment of the cesophagus. 
The lower segment begins a little lower down at a small opening on the posterior 
wall of the trachea and soon attains its normal position and dimensions and 
eventually opens into the stomach at the cardia. 

Discussion.—Mr. ALEX. R. TWEEDIE said that he had had an exactly similar case at the 
Nottingham Children’s Hospital some years ago; the specimen was now in the Museum of 
the Royal College of Surgeons. The child in that case had lived ten days, which, he 
understood, was the usual expectancy of life in these cases. 

The PRESIDENT showed on the screen the skiagram of a child seven days old, who was 
brought to hospital with a history of continuous vomiting. The child had died, and a tube 
passed, post mortem, down the esophagus, could go no further than about the middle of the 
chest. 


Fusiform Dilatation of CEsophagus with Spasm; Leukoplakia of 
Walls. Specimen and Sections of Wall.—E. WaATSON-WILLIAMs, M.C., 
F.R.C.S.—J. M., male, aged 69, was brought to Bristol Royal Infirmary having 
been found unconscious at the foot of some stairs ; supposed case of concussion 
following a fall. He recovered consciousness in a few hours, but could not speak. 
After a few days it was noticed that he had difficulty in swallowing ; could only take 
fluids, and even these often returned. No fever. 

Skiagram showed moderate dilatation of cesophagus terminating in a fusiform 
constriction at the level of dise between eighth and ninth dorsal vertebre. 

Direct wsophagoscopy.—The cricoideus was in a state of spasm. The cesophagus 
was uniformly dilated in the middle part, and the mucosa showed some general 
cesophagitis, without maceration of epithelium, but with a dappled leukoplakia, 
which became more pronounced as the lower part was approached. At 36 cm. 
from the teeth the lumen became contracted; great resistance was experienced and 
there was spasm of the wall. The mucosa was thrown into folds, which refused to 
open under moderate pressure from the tube; and there was a tendency for the wall 
to sag out round the constricted part. A large bougie was passed through the 
constriction—which was about 3 cm. in length—into the stomach, the wall gripping 
the bougie firmly on each passage. 

Following examination the patient became less stuporous, and took solid food 
well ; but on the second day he became suddenly faint and died in a few minutes. 

Autopsy.—The middle two-fourths of the csophagus showed dilatation, with 
thinning of wall, both muscular and mucous; the mucosa was studded with patches of 
whitish, epithelial thickening. 

Cause of death: Pneumonia of both lower lobes, probably of several days’ 
standing. 

Discussion.—Mr. FRANK ROSE asked whether Mr. Watson-Williams could supply any 
information, from the post-mortem examination of the skull, as to the cause of the uncon- 
sciousness. The pneumonia seemed more likely to have been the result, rather than the 
cause of the original attack. 

Mr. WATSON- WILLIAMS (in reply) said the only suggestion made at the time was, that 
owing to difficulty in swallowing, this man had fallen downstairs through weakness; he was 
very much wasted when he came into hospital. He was a lonely man and no information 
could be gleaned about him; he could not say anything himself. The most careful exami- 
nation of brain, heart and vessels had failed to show any obvious cause for the fall, and, 
except the lungs and cesophagus, all the organs seemed healthy, nor were there any marks of 
damage by falling. 
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Acute Pain and Fever following Chronic CEsophagitis, possibly 
Syphilitic, with Dilatation and CEsophagospasm.—E. WatTsoN-WILLIAMS, 
M.C., F.R.C.S.—F. C., male, aged 50. Indolent ulceration both shins for twenty- 
seven years. Wassermann negative (even after provocation). Dr. Hardy Kingston 
diagnosed syphilis, and treatment with N.A.B. was begun. 

Slight difficulty in swallowing had existed for four months. After the second 
injection this became much more pronounced. Ten days after the injection vomiting 
began. On eleventh day he had a rigor and could swallow nothing at all; even fluids 
were returned after two or three minutes. Attempts at swallowing were followed 
by much increased substernal pain. 

A skiagram showed a dilated oesophagus, the dilatation terminating opposite the 
eighth dorsal vertebra in a fusiform manner; no escape of fluid below the constric- 
tion. On taking more fiuid the whole cesophagus became severely agitated and 
regurgitation took place. There was considerable pain and fever (103° F.), so 
that prolonged investigation was impossible. 

Direct CHsophagoscopy.—Cricoideus firmly contracted; no definite spasm. 
The cesophagus is seen to be dilated and full of bile-stained fluid. Mosher’s 
large tube passed down without contact with the walls till the aorta was 
reached. Below this (27 em.) the mucosa is thickened and macerated. At 30 cm. 
there is a longitudinal dull red streaking of the walls, apparently from shedding 
of epithelium. At 33 cm. patches begin to appear, bright scarlet in colour, definitely 
devoid of epithelium ; they bleed slightly on mopping with wool. The esophagus 
begins here to grow more narrow, the scarlet areas increasing in prominence until 
the whole circumference appears as if acutely inflamed. At 37 cm. the tube is 
completely arrested, but a small lumen can be seen. Bougie 26 passes through this 
without resistance. 

Next day the temperature fell to normal: the patient has made steady progress 
since then (one month), and now takes all diet easily and without pain. Occasionally 
there have been attacks of dysphagia and for two days of return of food. He has 
been taught to pass a mercury tube himself. The dilatation of the esophagus has 
almost disappeared, but.a little spasm of the lower end is still apparent. 

It is suggested that this might be a Herxheimer reaction in chronic syphilitic 
cesophagitis, with absorption from the inflamed cesophagus, producing fever. 
Clinically, the case resembles cardiospasm, but the spasm was well above the level 
of the diaphragm. 


Specimen of Bone Flake causing ‘‘ Asthmatoid Wheeze” extracted 
from the Entrance to the Left Bronchus.—T. B. Jonson, M.D.—John 
A. M., aged 84 months, was given a 5-in. sheep's rib to “teeth” on. He fell 
on his face with the bone in his mouth, then went blue in the face, appeared to 
choke, and coughed up some blood-stained mucus. He soon recovered and appeared 
to be all right, except that his respiration was a little wheezy. Then the parents on 
scanning the rib bone noticed a small flake 3 in. in length was missing. 

December 14, 1928.—Admitted to hospital. A healthy, well-developed child. No 
cyanosis or stridor, but a marked “asthmatoid” inspiratory wheeze was audible 
some yardsaway. Chest clear with good air entry on both sides. X-ray examination 
was not practicable, as the child could not be kept quiet. 

Bronchoscopy.—A 5-mm. Jackson tube was passed without anesthesia. The 
flake of bone was found at the entrance to the left bronchus. It was acting as 
a ‘butterfly’ valve—turning on its axis with respiration, almost blocking the 
bronchus on inspiration, but presenting its edge on expiration and so allowing the air 
to pass out. The fragment was grasped with forceps and the combined tube and 
foreeps removed together. The child made a rapid recovery. Exact measurements 
of the flake of bone are 9 by 6 by 3 mm. ; 

The case illustrates the great clinical value of the sign “ asthmatoid wheeze,” 
described by Chevalier Jackson. 
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[February 26, 1929. | 
Allergic and Psychical Factors in Asthma. 
By Professor Kant HANSEN, Heidelberg. 


ASTHMA is a clinical term embracing a whole distinct symptomatology. In 
regard to etiology, the term implies neither uniformity nor specificity. After 
excluding the symptomatically very similar forms of cardiac, uremic, and hysterical 
asthma, ete., clinicians since Laennec have considered bronchial asthma to be a 
pathogenic entity, characterized by spasms of the bronchial muscles and increased 
exudation—symptoms later seen to be the expression of an aggravated excitement of 
the parasympathetic system. Only the researches of the last few years have shown 
that the cause of this neurosis of the vagus lies deeper, and that for many cases an 
exogenous releasing physical factor can be made responsible. This factor is the 
allergen ; its absorption and peculiar assimilation into the organism bring about the 
typical malady, that is, the disposition to attacks and the attacks themselves. Thus 
we may understand bronchial asthma to-day as the type of an allergic reaction ; 
however, as we do not yet know whether all cases of bronchial asthma have some 
allergic constituent, and as some things contradict this idea, I expressly distinguish 
between allergic and non-allergic bronchial asthma. The subject of this discussion 
is the former. 

The classification of bronchial asthma as an allergic problem is a most important 
step towards understanding the pathogenesis of a disease whose etiology and the 
therapeusis of which have long been a riddle. But we shall see in what sense this 
result needs supplementing, and how, once perfected, it seems destined to bring us 
nearer the solution of a deeper and more general problem, that of the presence 
of psychical conditions in organic diseases in the broader meaning of the term—the 
problem of the biological psycho-physical unity of the person. 

[.—Allergy.—Among the allergic diseases are included the serum diseases, hay 
fever, some forms of bronchial asthma and migraine, urticaria (nettle-rash), Quincke’s 
cedema, certain forms of enteritis, also some kinds of eczema and dermatitis. The 
ingenious hay fever theory of Blackley found no echo because it came several decades 
before its time. The basis for the scientific explanation and examination of that 
whole complex of diseases which, fifty years later, confirmed Blackley’s anticipation, 
rested upon the discovery of anaphylaxis by Behring and Richet. The subject 
was further developed by the subsequent growths of serology, fostered to-day by the 
studies of Landsteiner and Sachs. The first clinical application of anaphylaxis was 
made by Pirquet, who introduced the conception of allergy. 

The theoretical foundations of allergy are so well known that I need only give an 
outline here. The principle is this: animals and men are so prepared by a single 
absorption of certain animal or vegetable substances, called allergens, that after a 
renewed absorption, not less than a fortnight later, they fall ill with certain typical 
symptoms. In animal experiments emphasis is placed on exogenous factors, that is, 
foreign substances of animal or vegetable nature, the admission of which into the 
organism first prepares it for and then produces disease. The opinion formerly held 
that only components of a vital nature (animals and plants) are to be considered as 
allergens has been corrected by the researches of Landsteiner, among others, who 
includes bodies of non-biological extraction, many chemicals, as capable of gaining 
allergic power (haptenes). 

The clinical question as to whether the form of the disease is allergic in particular 
cases, and whether sensitization has taken place and for what substances, cannot 
always be clearly answered; but often it can, and only these cases shall be 
considered here. 
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The analysis is based upon the following data:—(1) The exact anamnesis. 
(2) The positive result of the cutaneous reaction to allergic extracts—known and 
applied already by Blackley. (3) The (passive) transferability of the cutaneous 
reaction to healthy persons through the serum of the diseased person, according 
to the method of Prausnitz-Kiistner. (4) The inspection of the patient’s environment 
and the proof of the existence there of specific allergens. (5) The exposition 
experiment. (6) The disappearance of the symptoms of the malady after the 
removal of the allergens from the surroundings of the patient. 

None of these signs alone is infallible; but careful consideration of all criteria 
yields a high probability of correct analysis of the pathogenic allergic factors at the 
time. 

Just as bacteriology was originally understood and practised as if the more 
decisive factor causing the malady were exogenous, as if, so to speak, the pathogenic 
germ of necessity brought about the illness, so, in the first years of allergic research, 
discussion is chiefly concentrated on the nature, the pathogenicity, the characteristics 
of the allergen. 

Without doubt we must pay most careful attention to this exogenous factor, and 
here already we have made decided progress. But more strikingly, and in more 
clearly manifested details than in the case of infectious diseases, the conclusion is 
forced upon us that the presence of allergens in the surroundings of human beings, 
and especially of diseased persons, does not necessarily bring about illness or an attack. 

Let us therefore consider and separate as far as possible the particulars 
leading to illness. 

(1) In general what strikes us more in allergic than in infectious diseases is, first, 
that evidently only a small percentage of mankind seems to have any disposition to 
allergic diseases (about 1 per cent. of certain races and classes of people). We 
generally find cases of allergic diseases among the antecedents of these patients, hence 
we may be inclined to conclude that the allergic patient has inherited a particular 
constitution. This is true only under certain conditions, for the experiments of 
Bloch and Karrer with chemically pure primrose poison (primin), have proved that 
it is possible with this highly concentrated allergen to force nearly every human 
being to an allergic reaction. 

This and many clinical observations which I cannot give here in detail, prove 
that the frequency of allergic diseases depends largely on the amount and the 
concentration of the absorbed allergen, i.e., is to be laid to the charge of the exogenous 
factor. But since the quantity and strength of allergens of general clinical 
importance are insufficient, and the conditions of resorption unfavourable, the 
number of cases of allergy is in consequence relatively small. 

(2) However, the fact of special interest is that even patients in whom certain 
allergens had produced symptoms, can at times stand the presence of allergens 
without any reaction at all. According to classical anaphylactic research, we should 
be inclined, in the first place, to assume a temporary immunity, as may result under 
certain experimental conditions. 

Avimals which have stood the anaphylactic shock are, for a number of weeks or 
months, insusceptible to a renewed absorption of the allergens. This certainly holds 
good also in many cases of temporary insensitiveness in allergic persons; we 
therefore make use of this knowledge even in the treatment of certain forms of 
allergy, more especially of hay fever. One of the best forms of therapeusis, introduced 
by Freeman, and successful in 80 per cent. of all cases, is the desensitization of hay 
fever patients by subcutaneous injections of small quantities of pollen-allergens. In 
America the selective method is used in the treatment; in Germany we have 
followed Freeman, adapting the method to our own particular botanical conditions.’ 


1 This form of treatment, which of itself is somewhat complicated, has now been simplified by the 
production of a preparation (Helisen) containing separated extracts of the pathogenic pollen, so that the 
extract desired for any specific desensitization injection can be chosen. 





{ 
4 
j 
3 
: 
7 


ee 


b 
i 





NX 


Section of Medicine 791 


But the hypothesis of the temporary immunity due to illness cannot satisfactorily 
explain the seemingly incidental and haphazard rise and fall of many allergic 
symptoms. 

(3) Various examinations and observations prove that here again other factors 
have a determining effect, especially exogenous factors which are not always rightly 
estimated because they are easily overlooked: I mean the specific, in many cases 
changing, resorptional conditions of allergens. It can often be demonstrated, but not 
always easily, that the beginning of an illness coincides with peculiar, newly arisen 
conditions of resorption: for example take the case of a workman who, in spite of 
having for years used ursol for dyeing furs, never felt any ill-effects until he 
suddenly had his first attack of asthma on the day when he first attempted 
to apply the ursol, not with a paint-brush as usual, but with a spray. So the 
increased resorption of the allergens was promoted by inhalation of the fine ursol 
vapour. I know of asthma cases with genuine hyper-susceptibility to the spores of 
moulds, in which, however, asthma only follows when the patient has previously 
been obliged to inhale chlorine. We can probably assume that the bronchitis caused 
by the chlorine increased the permeability of the mucous membranes to the 
allergens, and in that way made possible the pathogenic effect in the body. By 
careful observation of the conditions mentioned as well as of the development 
and distribution, quantity and quality of the allergens and their resorbability we 
shall be able to explain, to a certain degree, a great part of the appearance and 
disappearance of allergic attacks. 

(4) Besides the circumstances already mentioned, others, in spite of a correct 
estimation of the exogenous factors, appear somehow to have been determined by 
endogenous ones. To these belong, for instance, influences of climate by which the 
sensitiveness of the person is altered, also influences of periodicity in the course of 
his life, by which the sensitiveness may be increased and decreased. Witness the 
greater tendency of asthmatic women to attacks shortly before menstruation. 

(II) The significance of the psyche in the pathological results of organic disturb- 
ances.—To put the problem in its right place and to avoid misunderstandings I must 
go a little farther afield. 

While preserving the knowledge which can be obtained by observing the pathology 
of the organs, the development of medical science goes beyond the assumption 
expressed in the diagnosis of organic maladies, as if organs could become diseased 
unconnectedly. By the study of the functions, pathological physiology extended 
the pathology of the organs to a pathology of the body, which is affected by every 
disturbance as a whole (serology, internal secretion, etc.). This pathology is bound up 
with the principle of the physico-chemical unity of the functions. But in these only 
lie the means whereby a higher principle is expressed, which alone makes of functions 
an organism, of manifestations of life an individual : we call it the Principle of the 
Person. The person alone is in the proper sense the subject of biological and clinical 
observation and treatment. This view of the personality includes that principle 
which signifies for us the strongest symbol of our vitality, by whose sole means we 
are conscious of and experience both health and sickness: the psyche. We shall 
not here discuss the connexion between body and mind, but shall only remark that 
we have here a principle inherent both in the healthy and in the diseased body. 
Henceforth every pathogenic research which aims at being pathology of the person, 
must take into account the relations of the psyche to the body just as it does the 
physico-chemical functions themselves. 

It is clear that a comprehension of the patient which has such far-reaching aims 
is liable to serious errors. We have no means of measuring the strength of the 
psychical excitation and no possibility of finding a psycho-somatic energy formula. 
The qualitative multiplicity of the forms of psychical excitation and expression, the 
possibilities of elucidating and interpreting them are a great danger to the method, 
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if one does not agree with the heretical theories of certain psychological schools. 
The way is paved for all kinds of self-deception or deceptions of others, in the fixing 
of a psychical factor alone. How much more dangerous is the interpretation of its 
range of influence! One is greatly tempted, for the sake of the idea, to introduce 
uncontrollable suppositions and valuations into the understanding of the pathogenesis. 
One can only build on this new site with the greatest care and judgment, and take 
into consideration only those cases where the proofs of psychical influences are 
coercive. Hence, I shall speak here neither of hysteria nor of pure neuroses, as we 
know too little of their organic provocations and causes, but I choose the problem 
nearer the interest of the physician dealing with internal diseases. Can it be 
proved that psychical factors influence the disposition to disease in face of known 
pathogenic substances affecting the organs ? If so, how is this to be understood ? 

Hardly a branch here seems more suitable for study than allergic diseases. The 
dependence of allergic forms of reaction upon psychic influences has often been 
observed. We know cases in which the developing asthmatic attack is suddenly 
interrupted and the breathing becomes free; we also know cases of the reverse. 
We shall find it less difficult to understand this if we consider that asthmatics 
frequently give evidence of more or less developed signs of a “ nervous ”’ constitution. 
Moreover, we sometimes succeed in doing away with attacks for a longer or shorter 
period, and even in curing a fully developed attack at once by means of hypnotism. 
But this does not much help our problem. We want to know whether the patient 
acquires through psychological influence a certain strength against or a certain 
tendency towards the allergen which partly constitutes the attack. We could let 
such patients inhale allergen while in a hypnotic state or try to protect them by 
post-hypnotic suggestion against the action of the allergen which is applied after 
hypnosis. I have tried both processes in three cases with apparent success; but I 
am not sure how the components can be set down, since in each patient several 
other indeterminable influences were at work. Much more to be considered, much 
more likely and much more convincing appears to me a case of a patient in whose 
life history this dependence appears as a compelling force and who shows these 
relations with a clearness which I could only conjecture in many hundred 
asthmatics, but which I never discovered so unequivocally elsewhere. 

The patient is now 49 years old and has suffered from periodical attacks of asthma 
since her tenth year. The attacks are so severe that not only is her working 
capacity clearly reduced, but she also feels ‘in a sort of entanglement,” out of 
which she sees no way. Immediately after my first examination I told her to write 
an account of her life and experiences just as it came to her so that we could talk 
over the matter more easily ; also that she should note her dreams if she remembered 
them. Then TI left the patient to herself for three days during which I made an 
exact sketch of the organic condition. This showed the case to be one of chronic 
asthmatic bronchitis (temperatures were not recorded); the patient had been taking 
0:15 gr. ephetonin daily for weeks as well as using a spray containing chiefly 
atropin, and inhaling stramonium powder in smoke form three times a day. With 
fixed pedantry, she believed she must continually carry on these operations and she 
had accustomed herself to doing so ; 4 per cent. (eosinophil) cells were in the blood. 
There was practically no sputum. Emphysema was present. During these three 
days continual though. not very severe attacks were to be noticed. 

The allergy test showed a clear and positive reaction to a diluted extract of horse 
dandruff, and to one of bed-feathers—to which I practically never find a reaction in 
our many asthmatics. The patient was unaware of over-sensitiveness to horses, but 
in regard to bed-feathers she had many years ago been induced to sleep on sea-grass. 
Her husband’s pillows and eiderdown were filled with feathers and the patient was 
always extremely careful not to be present when these were shaken up. If this ever 
happened, she had a severe attack of asthma. She also thought she had noticed 
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a strong irritation from dust in the house. She made this communication quite 
spontaneously without having been previously informed of a possible allergic 
ztiology of asthma in general or of her own case in particular. 

The patient lives in an extremely cultured milieu; her husband is a well-known 
musician, the patient herself has received excellent musical training, and is a singer. 

In the last few years both have thoroughly worked through the entire works of 
a great musician, my patient’s share being the playing and singing of everything 
to her husband. Having lost their whole fortune during the inflation they are 
dependent on the small profits from the work of the husband, who unfortunately 
is very ill, and the whole money problem really rests on the patient. She 
endeavours to support the family by teaching French and devotes approximately 
ten hours a day to this work. A highly talented son is studying, and must also 
be supported. The husband, though extremely well educated, is spiritually wholly 
dependent on his wife, so much so that the two have only been separated once for 
four weeks since their marriage twenty-six years ago. 

The husband, a weak character, needs continual moral support, but lives 
otherwise in a state of general high spirits and never knows depression or weariness; 
he must always share everything which affects him with his wife. This undoubtedly 
means a heavier burden for her, since owing to her far too strenuous work, she 
cannot always feel herself correspondingly impressionable. And yet she must never 
show her husband a sign of this, and is quite accustomed to fall in with his moods, 
even when she is tired and worn out. This state of continual—sometimes foreed— 
high spirits, is for another reason very difficult for her to maintain. A Frenchwoman 
by birth, and still feeling herself one, she has no friends in Germany in whom she can 
confide. This is due, not to any anti-German attitude, but to the continual duties 
which have increased through her marriage and which, by the close bond between her 
and her husband, have never permitted her to have more intimate relations with others. 

The son is passionately loved by the mother ; yet she feels strongly that he lacks 
the power of expressing affection for her. This deficiency exists only because the 
good-natured father, who is as fond of the son as she, absorbs all the confidences, 
communications and experiences of the son first ; as a result the son does not feel 
inclined to share more than a small part of these experiences a second time with his 
mother. The relations between mother and son are therefore restrained, because 
she is too closely tied by her professional activities. 

In the first conversation after the three days’ test I was surprised at the amount 
of communications the patient made, and at the almost unrestrained freedom with 
which she could express herself. This was to be explained by the long psychological 
development which the woman had gone through, more or less consciously, and in 
regard to which she told me in our second interview, in answer to my question, 
she was absolutely clear and conscious of everything she had related and that she 
had always been capable of relating it; but since her youth had in vain sought the 
right person to whom she could confide it. We shall see in a moment why it was 
impossible for her husband to be this person. 

All she says is unaffected and neither misrepresented nor falsified by pretensions 
to learning, but springs rather from an entirely frank—almost calm—self-observation. 
She is unacquainted with psychological literature. 

While the patient, as a child, was living under the affectionate care of her parents, 
her mother fell ill and died. During her illness she was nursed only by the little girl, 
then scarcely ten years old. At the same time an odd occurrence took place in the 
school which the child was attending. Although always the best pupil, she was 
found one day to have the same ten mistakes in an exercise as her neighbour. 
Other evidence led to the conclusion that M. had been cribbing. In this school it 
was impossible to make such an accusation against a child; a child was expected 
to make a spontaneous confession. The child, who must have comprehended her 
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misdeed, would not admit it; for to copy is a moral impossibility. He who copies 
degrades himself so much that pride and self-respect cannot entertain the thought of 
such a deed. 

(So strong is the repression of reason by pride that she still says: “I did not 
copy, but my intellect tells me that the correspondence of the two exercises was 
otherwise impossible.” Does it not sound like a translation of the Nietzschean 
aphorism, in which the whole idea of repression is so ingeniously anticipated ? 
“* That I have done,’ says my memory; ‘that I could not have done,’ says my 
pride. Finally the memory gives in.’’) 

The position was clear: but it was not final—so much the more did everyone 
talk about it. A succession of anonymous tests followed. The child persisted. 
The psychological problem is all the more insoluble, for the longer a confession is 
put off the more difficult it becomes, since all formal denials would then be lies— 
persistent lies. To realize the magnitude of the child’s moral burden it must be 
considered that lying was worse than cribbing and a teacher would never have dared 
say to a child: “ You told a lie.” So this accusation was in fact never made 
against M., but she herself must have made it, since she “knew” well that 
something was wrong. She felt herself in a sort of entanglement out of which there 
was no escape. She remained in the class, and remained the best pupil to the end. 
Similar incidents have never recurred. But this critical situation has never cleared 
up, and it heavily oppressed the child for the next three years; she could talk about 
it to no one. 

At this time the first attacks of asthma began and were continuous till her 
fourteenth year, i.e., for about four years. And then there was a sudden change— 
a personality entered her life, an old friend of her father, S., an elderly, obviously 
impressive and important man, in whom M. felt complete confidence, who attracted 
that timidity in her to himself, and who took the retiring child out for walks. 

To him she opened her heart, to him she told the troubles of the last four years, 
and he it was who “ made things right again ’’—that is, he did not in any way 
inquire into the real situation of affairs, did not try to find out what bad really 
taken place in the cribbing incident, but helped her by frank and open conversation 
to surmount the situation. An inner acquittal does not seem to have followed at 
the time, but—as far as she lets herself ascertain to-day—only tranquillity on the 
strength of this man’s authority. Ever after this man played the réle of “ father 
imago”’ for M. He is, so to speak, the regulating principle to which she clings in 
future difficult situations; to him she always flees when situations of apparently 
insoluble difficulty present themselves, and from them he frees her. In her fourteenth 
year the asthma attacks cease and they do not return for five years, although 
there is no further change in her external condition. 

Though the growing girl suffered adverse blows of fortune in these years, none 
affected her so much, none gave rise to such a critical and indecisive situation as that 
incident at school. 

In her eighteenth year she met the man on whom she bestowed her whole love 
(and for whom she still keeps it to-day)—F. She could not marry F., as he was 
bound by other ties, and she became engaged to another man—G—to whom she was 
but little attracted. She regarded her relations to him during the following three 
years’ engagement and her final decision not to marry him as blameworthy. He 
misused her sexually, he was indeed nothing more than a “ splendid animal”’; at 
any rate his influence was always strong enough in this one respect to draw her back to 
him against her better feelings. There was a difficult and continued struggle through 
her own lack of decision—a fight between her judgment and her behaviour. She 
hated herself during this time and her attitude towards this man to-day is quite 
clear: she does not like him, though physically he had possessed great power over 
her. When this engagement, in its fourth year, still led to no marriage, G.’s brother 
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endeavoured to force her by a stratagem. He tells M. that other girls took so much 
interest in his brother that G. was inclined to break off the engagement and marry 
another girl. She considered this communication an attempt at coercion, and her 
pride was so hurt that she pulled herself together, and with one stroke ended her 
relations with G., and, free at last, tore herself away, and was happy that the tie 
no longer existed. The physical influence that G. had had on her was now as if cut 
off and remains so at the present day. For certain reasons M. could not turn to her 
friend during these years. 

M.’s asthma set in again immediately after her acquaintance with G.; some of 
the attacks were very severe, and, with short intervals, were really present 
during the whole three years. When she severed relations with G. the asthma 
immediately stopped and again was absent for about four years. 

At this time she married her present husband, attracted by his many and various 
excellent qualities, but towards whom she felt from the first day more protector and 
consoler than lover. The exceptionally high intellectual abilities of this man 
substantially determined her in her own intellectual development and musical 
training. The first months were very happy, but never free from the memory of the 
impressions received from F. Of him she thought in these happiest months of her 


marriage. She always felt: “There cannot be another man like him; for my 
husband I am necessary; I feel mother love towards him; it is not the right feeling, 
but, nevertheless, sufficient.”” Her decision was clear if not happy; she was not 
satisfied. 


A year later her son was born, in whom she was tremendously happy, and through 
whose existence she felt for the first time the justification of her marriage. Six 
months later she went with him to France, where she unluckily lived near G. She 
avoided G., but was pursued by him. She could not evade hasty meetings with 
him, though they did not approach each other nearer. She did not admit any 
emotions for G., but, nevertheless, underwent a series of agitations, chiefly because 
G. presumed to criticize her marriage. 

At this time she awoke to the opinion that her husband’s affliction might be 
hereditary. She made the hard resolve to have no more children at such a risk 
(when she married him she told herself she did not love him passionately but hoped 
to have children by him. In the middle of this account she interrupted her story 
suddenly and said: “I feel this longing in my breast like a bodily pain.” Question: 
“What longing?” “Forhim. If I had only kissed him once it would be better.” 
She meant F. “ My husband is now and has always been my second child.”’) 

Then she came back from France. At the time of this meeting with G. in her 
twenty-sixth year, the asthma returned very severely indeed. The certainty of her 
marriage being right was changed to doubt. The feeling of having chosen the right 
path was shaken. The problem is all the more difficult and appears to her insoluble 
since the following circumstances make it impossible for her to go back on or to 
dissolve her present situation: (a) The outward ties of marriage. (b) The inner 
feeling and desire of helping her husband, which at her age cannot be given up 
so easily as earlier. (c) The prospect of being able to build her life anew with F. 
according to her wishes seemed likewise barred (notice the sudden impression of the 
remembrance of F. at this moment). (d) She was really bound closely to the child 
by inner feelings and from him she would certainly be separated if she broke off her 
marriage. 

The asthma remained now till her thirtieth year, gradually disappeared by the 
thirty-second and appeared no more in the town of L., to which she and her husband 
had meanwhile moved. Throughout the war when she, as a Frenchwoman in 
Germany, must have had severe inner battles to fight, she had no attacks of asthma. 

She was, moreover, fully occupied with the difficult task of providing for the 
household. Her protective instinct must have been exerted very strongly ; visible 











796 Proceedings of the Royal Society of Medicine 32 


conflicts with her husband were as few as ever during these years. She preserved her 
attitude towards him and betrayed no signs of her feelings ; he suspected nothing of 
her inner struggles. In spite of all, the consciousness that her marriage was at 
bottom only a compromise, made itself felt in many waking moments and she 
realized that it gave her only part of the fulfilment she had dreamt of since her meeting 
with F. But she had her child and her husband (her second child) whom she must 
look after and mother. Her longing for love remained entirely unfulfilled. 

The following points which helped to ease her inward feelings during the war are 
to be noted: It was possible for her to feel content with her situation since fresh 
associations (i.e., fresh reminders “of the compromise she had made which would 
have resulted from visits to France) were not possible. The possibility of a solution 
could not be considered since there was no way out and no aim to be pursued. 

Every connexion with France was cut off. F. lived in another world, which she 
could not enter even if she wished. 

After the war when these difficulties were removed she wrote to S. and experienced 
the same feeling of security in this intellectual contact with him. She always felt a 
great longing for this contact in her duties of providing for the household and in the 
again increasing strain of her position, and until now she had never felt it for any 
other man. 

In 1925 S. died after she had seen him once more and had been confirmed in the 
feelings towards him which she had entertained as a child. After his death in the 
same year, the asthma returned when she saw F. again for the first time in France. 
From then onwards the asthma remained till the summer of 1927, that is up to the 
time the patient came to me and told me the story of her life, which I have here 
given in short. After this conversation the asthma disappeared as if cut off, and 
did not return despite increasingly difficult circumstances (allergen !). 

The patient thought she had not felt so free for years. A short but violent 
renewal of the attacks at a meeting with F. in autumn, 1928, was so strong 
that the patient was forced to go away, but the attacks were not cured by her 
doing so. They first disappeared again immediately after a conversation with me, 
and are at present completely removed without the aid of any medicine whatsoever. 

So much for a brief version of her story. A careful reading of the original 
account of the material brings into relief many finer psychological threads, which I 
must here set aside. This much can be discerned—that within certain periods of her 
life asthma broke out and in others completely vanished. In addition comes a series 
of incidents which I can set aside with a good conscience, despite their numerous fine 
and complicated threads. We have to ask ourselves: “ Are the inner connexions 
between the history of her inner life (i.e., between her experiences) and her tendency 
towards the allergen demonstrable?’’ This seems in point of fact to be the case. 
My own opinion is as follows: The illness always sets in when a situation is created 
for the patient (or, if you wish, by the patient) which awakes a severe inner conflict, 
a conflict from which she can find no escape—it may be because of her own 
irresoluteness or of the force of circumstances. The attacks cease when the crisis 
is over. It may be that a real solution is found, or that the patient finds 
apparent relief through “transference.’’ We have the first case in the break with G., 
the second in all other cases—it may be that the transference has been made to S. 
or to her child, or to myself, for only thus can I regard the “cure” after the 
conversation with me. 

I see the future of the case thus: The latent conflict is at the moment extremely 
great ; subjectively mitigated by the transmission to her doctor (who, however, 
cannot admit himself satisfied with this). I am not sure that a decision in the 
sense of a dissolution of her marriage can even now take place. How decisively the 
subconscious being regards the position is revealed by dreams which have repeated 
themselves for years, all giving expression to the same idea in a slightly veiled 
form. Here are two of them: 
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(1) Her own wedding is being celebrated. Innumerable people are present. 
Her bridegroom is a certain man, but she knows neither him nor his name. At 
any rate, he is not her husband and has not the least resemblance to him. Some- 
times he resembles her father, sometimes her brother, sometimes G. and F. 
(N.B.—not 8.) Among the guests she clearly recognizes relations of her husband, 
but himself she does not see or know. 

(2) In the Peace Treaty it is settled that all Frenchwomen married to Germans 
must return to France and are allowed to marry their former lovers. 

Allergic and psychical factors in asthma” is my theme. Both threads, I think, 
have been spun long enough. Let us see if we can succeed in tying them together. 

Here an abundance of problems arises of which I shall treat only a few. The 
first is: May not the pathological symptoms of our patients be considered 
simply as expressive movements, independent of any organic cause, just as certain 
neurotic symptoms are to be understood also with regard to their contents as 
a comprehensible expression clearly related to a distinct inward condition ? Does not 
the patient say at the very beginning that she feels in a kind of “ entanglement ” ? 
Now, a © pathology of the person ”’ will never reject the question of the ‘ meaning” 
of asymptom. We know that a numberof neurotic symptoms have such a meaning 
of which the patient is often unconscious; and we know that discovery of the 
meaning often gives a pathogenetically sufficient explanation for such symptoms. 

But the next subject of such considerations is the purely neurotic symptoms 
which, for the present, we entirely separate from the possible organic basis, as we 
have clearly nothing definite to say of it. The problem, however, is somewhat 
different when the symptom is connected with a distinct organic defect. Here it is 
by no means always the case that, as was long believed, the proof of the organic 
defect alone can sufficiently explain the dependent symptoms. For, first, we often 
see that such symptoms, in spite of the unaltered organic defect, vary considerably 
in intensity in the same person according to his “ moods,” e.g.. the intensity of the 
glycosuria in balanced diabetes mellitus, the spasms of angina pectoris, the attacks of 
pain in uleus ventriculi and gall-stones, the degree of the motility derangements 
in post-chorea, ete. Moreover, I must expressly mention that I am only thinking of 
cases in which an organic explanation of the fluctuating symptoms was not to be 
found, but in which an emotional connexion could be proved. 

Secondly: However critically we consider such organically based symptoms, 
we must admit that these symptoms, in spite of all organic conditions, have a 
psychological expressive meaning. Think, for instance, of certain stereotypes 
in schizophrenia (Jung, Klaesi), and, above all, of certain post-choreic forms of 
tic, ete. 

Returning for a moment to this second digression. In the case under consideration, 
the organic connexion of a symptom alone does not exclude the question of its 
expressive meaning. Nevertheless, we have been compelled to learn from recent 
attempts at psychological appreciation of the symptoms, that the apparent meaning 
and comprehensiveness of a symptom does not allow of a cogent conclusion of the 
pathogenesis. This has been specially demonstrated by the fine research work of 
E. Straus on post-choreic motility derangements, in which, however, the indissoluble 
implication of organic and psychic determinations is most clearly proved. 

For our asthma case and, as it seems to me, for all cases of genuine idiosyncratic 
forms of disease, we must proceed with the greatest caution in valuing the symptoms 
as specific expressions. In our particular case I am inclined to reject this interpre- 
tation also, for these reasons: Firstly, the psyecho-analytical material does not 
furnish enough foundation for it; secondly, we have sufficient other positive data 
which allow another satisfactory solution of the connexion between the physical and 
psychical causes of the symptoms. There is an unmistakable idosyncrasy for an 
allergen with which the patient might always be in contact, and of which we know 
for a certainty (according to the express anamnestic accounts) that it formerly always 
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brought about attacks. Then we are interested in the question: ‘‘ When and under 
what conditions of the inward and outward life-history of our patient does the 
allergen lead to an attack and when not?’ The history of the case shows us 
unmistakably that the patient only succumbs to attacks under the impression of 
certain experiences. What they are I mentioned above. That such experiences 
gain a ‘ sensitizing,” “ preparing”’ power does not lie alone in their subject matter, 
but has its reason in the much more general biographical significance which these 
experiences acquire in the particular situation of the person for his development, his 
biologically important decisions, etc. The same principle seems to hold good for the 
symptoms mentioned above under (1), namely, the psychically, “ actualized” 
symptoms of primo-organically deranged functions of the stomach, the pancreas, the 
heart, ete. (for which I cannot yet find in general the hypothesis proved that the 
symptoms are specific expressions of an organic language). 

Straus chooses in a similar connexion, speaking of the post-choreic motility 
derangements, the expression “‘actualization”’ with regard to the “ preformed 
possible variations of the functions,” i.e., with regard to an existing organic defect 
(inflammatory alterations of the ganglia). I quote Straus in order to emphasize 
that the problem in relation to tic, the post-choreic motility derangements, 
consequently to a certain form of infectious disease, is of the same kind. 

For asthma the question of the organic pathogenesis is somewhat different. And 
in this fact I see an important extension which may result from the study of allergic 
diseases for the understanding of pathogenesis in general, and in particular of the 
psychogenic actualization of symptoms of organic disease. In asthma we have 
physico-organically, an ever-renewed intrusion of morbific germs, the allergen, into the 
organism. But, except in extreme cases, these intruding physical agents only lead to 
a derangement expressing itself as illness, when they find the body prepared by 
certain (psychical) experiences. 

The aim of this paper is to show that such diseases, the incitement of which 
is manifestly subject to pathogenic physical components, are also absolutely 
dependent in their course, even in their origin, on special psychical influences acting 
on the patient. We are not yet able to give details as to what organic links the 
mind uses to prepare the body, and the question is, whether we shall ever be in a 
position to understand it in the sense of a pure causal nexus. This much is certain, 
that a most important part is played by the vegetative nervous system, that system 
over which our wili has no control, and which is particularly determinable by 
psychical influences, as the physiological and pathological researches of the last few 
years have shown. 

The clinician cannot go too far in analysing all these threads, both psychic and 
organic, which have been shot into the finished web, and of which it is composed. 
But through this analysis the clinician will get only an incomplete view of the whole 
and of the meaning of its outward appearance, unless he recognizes, at the back of all 
analytically-gained data, the. principle of a psycho-physical coérdination by which 
alone the phenomenon of life is characterized; for in life, mind and body are not 
separated, but are always combined as the biological unity of the person. 
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Discussion—Dr. MILLAIS CULPIN: Asthma is one of the most interesting problems 
in medicine, largely because of the vagaries of its manifestations and the extraordinary 
number of divergent yet successful methods of treatment; yet attempts to correlate the 
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psychical and allergic factors are almost unknown. Perhaps the reason for that is to be 
found in Professor Hansen’s remark that consideration of psychical factors involves opinions 
still regarded as heretical. 

A weakness of Professor Hansen’s paper is that only one case is described, though both here 
and on the Continent a search of the literature will reveal that his case is by no means 
singular. I have seen one myself that ran a close parallel toit. In another—which occurred 
ten years ago, when I was ignorant of the views of psychological workers on the subject— 
the patient, the wife of a colleague, gave a history of extreme nervousness up to the age of 
20, followed by severe asthma for twenty-two years, a history that encouraged me to experi- 
ment upon her. Stimuli causing attacks were the smell of carbolic acid, or of sheep, any 
attempt to ride a bicycle, making a bed, and the absence of her husband at a confinement, 
but attacks were distressingly frequent in the absence of recognizable stimuli. There was 
revealed a collection of ideas around a common emotional centre, stimulated, without the 
awareness of the patient, by these and more casual stimuli. With the elucidation of the 
significance of the stimuli the asthma disappeared. 

In patients subject to pathological states of anxiety there occur, in response to specific or 
non-specific stimuli, attacks of “ Angst,” in which, together with sensations of dread, the 
objective signs of extreme fear are manifested. Such are the classical phobias, as well as 
less regular manifestations. In some cases the symptoms appear not as “Angst,” but as 
attacks, acute or continued, of cardiac or gastro-intestinal disturbance. Whatever their 
form, they are, under favourable conditions, amenable to treatment of the kind briefly 
indicated in the case of asthma just described. Like asthma, they occasionally respond 
to any one of a multitude of therapeutic measures, or even disappear spontaneously, 
though to the psychotherapist the underlying pathological mental state may still be manifest. 
It must be noted that the physical symptoms and signs may act as the equivalent of 
anxiety; that is to say, whilst the patient shows the cardiac, gastro-intestinal, or respiratory 
troubles he may be free from any sensation of anxiety. This was shown in my case 
when the patient described how the onset of asthma coincided with the disappearance of her 
nervousness. 

This claim for the relationship of asthma attacks to attacks of “Angst” is neither 
absolute nor exclusive. I regard the “nothing but” attitude as pernicious, and admit that 
psychologists have, in my opinion, no explanation why one patient should develop “ Angst,” 
another faintness and palpitation, another nervous polyuria, and another asthma when 
some stimulus stirs up an emotion apparently unfitted to the circumstances. Nor have I 
any strong views as to the respective parts played by mixed causes in any given case. 

What of the allergic phenomena’? At present they are only, as I have said elsewhere, 
to be interpreted as freakish manifestations of a biochemical Puck. Each stands by 
itself without why or wherefore, and any hypothesis that can correlate them with other 
manifestations should be welcomed by biochemists. To correlate them with the psychic 
factors, we may find help in the study of conditioned reflexes, for Pavlov’s work bore upon the 
objective side of reactions which, in the human subject, are, for therapeutic purposes, usefully 
approached from the mental side. 

These remarks are necessarily brief and form only a suggestive statement of the psycho- 
logical position. 


Dr. R. D. GILLESPIE: Professor Hansen’s paper furnishes a well-documented instance 
of a relationship between emotional situations and asthmatic attacks. The possibility of such 
a relationship seems to have been hitherto comparatively neglected. Asthmatic patients, 
even those recognized as “ neurotic,” are seldom if ever sent to special psychiatric hospitals 
or clinics for the treatment of their condition. Where asthma occurs in the history of patients 
referred to the psychiatrist or psychotherapist, it is as an accidental discovery. References to 
the possible psychological connexions of asthma are scanty in the literature, both absolutely 
and relatively to the vast number of contributions to other asthmatic problems. 

Professor Hansen’s discussion of the significance of the asthmatic paroxysm, especially its 
possible symbolic value, is singularly judicious. A parorysm of the asthmatic type is never 
a normal emotional reaction. The various types of dyspnoea observed as direct emotional 
reactions in non-asthmatics can readily be differentiated. The asthmatic paroxysm seems to 
be the expression of a special physiological pattern of reaction, constitutional in some cases, 
in others accidentally acquired, but probably never a specially-prepared organic transliteration 
of a mental state. 
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Dr. E. P. POULTON said that as a boy he himself had suffered from severe attacks of 
migraine. During one such attack at the age of 18 he had heard a rather unexpected but 
joyful piece of news; the attack was immediately aborted. 

Another case of migraine was that of a woman engaged as a clerk in a Guardians’ office. 
During an attack Dr. Oriel found biochemical reactions similar to that which he had found in 
other allergic states. This lady’s attacks began in childhood from the day on which she saw 
her father.chase her mother round the room with a revolver. 


Dr. F. PARKES WEBER said that the occasional presence of a psychical factor in 
asthma could not be denied. The effect of such a factor varied according to the nature and 
severity of the psychical factor (“agent”) itself and the “ pattern ” of the patient’s psychical 
and physical constitution (intimately connected in many cases with the neuro-vegetative 
system). It was the result of the reaction produced by the psychical “ agent” (“‘ seed ’’) on 
the patient (“soil”), which depended, of course, largely on the patient’s constitutional make- 
up (or “pattern’’). Thus, a common effect of a disturbing, painful, or depressing, mental 
“agent ’”’ was to produce loss of appetite, but very exceptional individuals, notably some 
girls and young women, were so constituted that this disturbance might pass into 
a persistent condition of anorexia nervosa (mental anorexia), which (if not successfully - 
combated), in its turn, by lowering the patient’s resistance, might give the “agent’’ of 
tuberculosis a chance to attack successfully. Depressing or exhausting mental factors might 
open the gates to the action of allergens and true pathogenic microbes also. 


Dr. HAROLD AWROUNIN said that the link between the psychic and allergic factors lay in the 
sympathetic nervous system. In some way the psychic stimulus, by way of the sympathetic, 
sensitized the capillary endothelium to allergens, so that there developed an abnormal 
permeability which resulted in such conditions as asthma, angio-neurotic «dema, urticaria, 
migraine and mucous colitis. Blanching or blushing, sweating and dryness of the mouth, 
indicated the action of the sympathetic system on an emotional disturbance. The beneficial 
action, in some cases of asthma, of drugs like adrenalin, ephedrine and atropine indicated the 
influence of the sympathetic nervous system. 


Dr. G. GRAHAM asked Professor Hansen what part he thought adrenalin played in the 
process. Did the psychic state cause a decrease in the secretion of adrenalin, and so allow 
the allergen to produce the asthma attack? There was at present, unfortunately, no method 
of estimating the amount of adrenalin in the blood; until this had been discovered it seemed 
that real knowledge of the phenomenon of asthma must be lacking. 


Professor HANSEN (in reply) said: I entirely agree with most of what has been said. 
Perhaps I can best sum up the discussion by stressing again my main points. 

(1) This is not the only case within my knowledge; but on account of its striking 
features it seemed to me to be an excellent example. 

(2) I have attempted to prove by a thorough examination that physical pathogenic 
factors—within certain limits according to their quantity and strength—can only lead to 
disease-effects if the patient has previously undergone a psychogenous preparation. 

(8) Therefore I conclude, what I have long suspected and observed clinically, that 
psychogenous factors influence the course of an illness of organic origin. 

(4) Many allergic reactions, attributed to a psychic origin, can be recognized as of organic 
origin if one persists in the study of the organic factors. I must emphasize that the tendency 
of many doctors to determine every phenomenon by reference to psychic factors is a danger to 
exact medical knowledge. 

(5) Many asthmatic reactions are not allergic at all, and proceed from causes which we 
cannot accurately define. Therefore it is not yet possible to make any reliable statement 
about them. The same is true of the secretion of adrenalin as Dr. Graham has pointed out. 
We have no method of determining the quantity of adrenalin secreted. Personally, I hold 
that the secretion of adrenalin is important in the relationship between the psyche and the 
vasomotor reactions, etc., as we know from Cannon’s experiments. 
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Experiences of Radiological Treatment of Cancer in 
Gynezcology. 


By James Heyman, M.D. (Stockholm). 


FoR a long time it has been known that certain carcinomas can be cured by 
radiological treatment—in so far as we understand by “cure” the absence of 
recurrences for a period of five years or longer. Cancer of the uterus belongs to 
this category. 

Radiological treatment does not bring about the disappearance of the growth in 
a similar manner as is the case, for instance, in surgical operations or in cauterization, 
by means of which the tumour as well as the surrounding tissues are removed or 
destroyed. It excites, when carefully adjusted, a healing process characterized 
by destruction of the tumour cells and regeneration of the tissue which was the 
seat of the destructive process. Macroscopically one often finds conditions restored 
to normal. The effect of radiation upon tumour cells is a selective one and the 
healing process is one of plastic restoration. 

In illustration of plastic healing I propose to show you a series of photographs of 
a case of cancer of the eyelid successfully treated by radium in 1911. I have selected 
these because uterine cancer does not lend itself well to photographic reproduction. 
[Slides shown. 

Just as we see here an almost perfect restoration of anatomical parts, so we find 
in a cured cervical cancer the portio, cervix and vagina restored to their normal 
outlines even should there have been great destruction before treatment. In the 
happiest events nothing is found in the pelvis indicative either of the disease itself, 
or of any changes due to the treatment. In most cases, however, a moderate atrophy 
of the uterus and vagina remains. 

If there is inappropriate treatment there will be no cure of the cancer. Such a 
failure may be the result of many different factors, for instance, too large or too small 
doses, unsuitably arranged intervals between the applications, unsuitable filtration 
or an inferior technique of application. Unskilful treatment, moreover, not only 
disturbs the healing process but may also cause the patient severe damage and 
suffering. In the case of radium treatment such damage is evidenced by necrosis of 
the tumour and surrounding tissues and in the worst cases by necrosis and sloughing 
of large parts of the pelvic organs with perforation of the rectum or the bladder. 
In this connexion there is particular danger in that the effect of radium treatment, 
the curative as well as the destructive, only becomes evident after a prolonged 
latent period and that the injuries, as a rule, do not present themselves until 
six months—or not infrequently, until even several years after the treatment. 
Thus, severe damage may be inflicted on a number of patients by one and the same 
operator before he realizes that the method of treatment used has been a wrong one. 

Only those who for some considerable time have been engaged in radiotherapeutic 
work are fully able to realize the exceedingly great care and precision with which 
radiotherapy had to be handled in its early days in order to arrive at an efficient 
method of treatment. In many places, perhaps most, one did not understand how 
to keep clear of the dangers; thus severe damage was inflicted upon the patients 
and this unfortunate fact has more than anything else served to discredit radio- 
therapy. In a few places, however, radiotherapy was fortunate, thanks to a wise 
and cautious leadership, in gaining before long the confidence of the medical world 
as well as of the general public. Thanks to Forssell’s pioneer work, Sweden occupies 
in this respect a particularly favoured position. 

Our hospital, Radiumhemmet, founded by Forssell in 1910, is a special clinic for 
radiotherapy, particularly intended for the treatment of malignant growths. The 
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gynecological cases make up only a fraction of its patients. In guiding the 
development of radiotherapy, Forssell has been governed from the very beginning 
by the principle of treating, at first, only inoperable cases of malignant tumours. 
When undoubted results had been gained in these cases and the technique had 
become more firmly established, he then took on the treatment of border-line cases. 
Operable cases were not treated at Radiumhemmet until the therapeutic results in 
inoperable and border-line cases had been found equivalent to the results obtained 
by surgical treatment. 

With regard to cancer of the cervix radiotherapists in many parts of Europe, 
especially in certain gynecological clinics in Germany and Austria, soon began to 
treat even the operable cases. The reason for this was the failure to secure lasting 
results in the inoperable cases equal to the high expectations that had been 
reasonably entertained in consequence of the surprising primary results initially 
obtained. 

At Radiumhemmet things have developed rather differently, because the 
gynecological clinics and specialists who referred their cases to us—and this is the 
way we still get our cases at Radiumhemmet—sent us during the first ten years 
only inoperable cases. Among these cases there were a few—so-called—technically 
operable, that is to say, cases inoperable on account of complications from other 
organs, but which otherwise, in respect of the extension of the cancer, would have 
been accessible to operation. 

I am showing you here a few drawings of more advanced cases cured for tive 
years or more, belonging to the cases treated during these first years. [Drawings 
shown. | 

During the period 1910-1918, inclusive, the inoperable cases in our series made 
up 80 to 90, even as much as 97 per cent. of the total number. Nevertheless we 
obtained in these inoperable cases 5-year results fully comparable with the best 
results obtained by surgical operations, in so far as absolute results are concerned. 
By “absolute results ’”’ I understand the number of cured patients in proportion to 
the total number of applicants. 

At the same time as our first 5-year results, in cases treated by a uniform 
technique, were published in 1919-1920—but not before then—we expressed our 
view that attempts to treat radiologically also operable cases of cancer of the cervix 
were justified and desirable. 

To this plea of ours the leading gynecologists in Sweden, with Forssner and 
Essen-Moller at the head, gave their reply in a form that has been of the greatest 
importance for the development of the radiological treatment of uterine cancer in 
our country. They declared that, for the time being, they meant to give up 
operating upon cancer of the cervix, thereby giving radiotherapy a chance of 
showing its worth. Since then only a few extended operations for cancer of the 
cervix have been and are being performed in Sweden. 

What I have said about the distribution of operable and inoperable cases in our 
series before and after 1919-1920 is explained by the following table. 


TABLE I.—SURVEY OF ALL CASES OF CANCER OF THE CERVIX UTERI TREATED AT 
RADIUMHEMMET, 1914-1923. 


Number of Inoperable and 
Year cases treated Operable Per cent. borderline cases Per cent. 
1914 oe 26 oes 3 dee 11-5 on 23 we 88-5 
1915 = 40 1 2-4 oe 39 one 97-5 
1916 ose 47 3 6-4 nen 44 Sou 93-6 
1917 ase 63 7 11-1 ave 56 one 88-9 
1918 eek 41 5 12-2 ‘ae 36 eee 87-8 
1919 ves 76 18 23-7 ses 58 eae 76-3 
1920 — 96 30 31-3 ons 66 one 68-7 
1921 ae 113 41 36-3 oes 72 ove 63-7 
1922 nae i3l 4] 31-3 eee 90 ne 68-7 
1923 ons 104 39 37-5 ie 65 ses 62-5 








737 188 25-5 549 74-5 











i 
¥ 








37 Section of Obstetrics and Gynexcology 803 


From this table we find: (1) That a marked change in the proportion of 
operable and inoperable cases took place about 1919. (2) That while the number of 
inoperable cases has, it is true, been trebled, the operable ones have increased almost 
tenfold. (3) That the total number of operable cases during 1914-1923 amounts to 
25-5 per cent. and the number of inoperable and borderline cases to 74-5 per cent. 

It is almost entirely the inoperable cases of cervical carcinoma—and I wish 
again to lay particular stress on this point—in which our method has been 
elaborated and in which we have gained, during the first five years, our five-year 
results by our present technique. In several of our inoperable cases treated during 
1914 and 1915 the patients are still alive to-day. So that there can no longer be 
any doubt that even such cases can be cured by radiotherapy. 

Cancer of the Cervix.—During the period 1914-1923, inclusive, 737 cases of carcinoma 
of the cervix have been treated at the gynecological department of Radiumhemmet. 

In this series are included all cases of carcinoma of the cervix primarily 
treated by radium, even those in which the patients have had a single application for 
the purpose of obtaining palliation, or on humanitarian grounds, or those in which 
the patients have interrupted the treatment. Cases treated radiologically for 
recurrences after radical operation, and cases given prophylactic treatment by 
radium have not been included. The statistics begin with 1914, the year in which we 
began our present technique, elaborated by Forssell during preceding years, and they 
end with 1923. All the cases, therefore, have been under observation for at least 
five years. 

Microscopical diagnosis is only lacking in a few cases, mainly during the first few 
years. The clinical diagnosis in these cases was quite clear as will be evident from 
my detailed account in Acta Radiologica, 1927, viii, No. 5. 

Thanks to an efficient system of control and the keen work done by our nurses 
and secretarial staff we have been able to follow up all our patients. Toa great extent 

his is due to the fact that the Swedish Government—by an Act of Parliament— 
defrays the travelling expenses of poor patients to and from Radiumhemmet. 

In compilation of the five-year results we have not included among the cured 
cases patients who have died from some intercurrent disease before the end of the 
five-year period, even if it was established by the autopsy that the death was not 
caused by cancer. 


TABLE II.—FIVE-YEAR RESULTS IN RADIOLOGICAL TREATMENT OF CARCINOMA OF THE 
CERVIX UTERI AT RADIUMHEMMET, 1914-1923. 


Number of Free from recurrences Per 
cases after five years cent. 
737 a 170 an 23-1 
737 ao 163 (excluding 7 patients ... 22-1 

. operated upon) 
790 (including 53 patients not... 163 ose 20-6 


admitted for treatment) 


The table shows that out of 737 cases primarily radiologically treated, 170 patients 
were alive and free from recurrences five years after the treatment, i.e., 23-1 per 
cent. five-year cures. 

This series includes thirty-four cases which have undergone surgical operation 
after failure of radiological treatment. Of these, seven patients were alive at the 
end of the five-year period. If these seven patients are deducted the five-year 
result amounts to 22-1 per cent. 

If, finally, in estimating the result, I include fifty-three patients who, on account 
of lack of accommodation, have not been admitted, or who have been in a too 
hopeless condition for treatment, the five-year result amounts to 20-6 per cent. 

Out of 737 patients sixteen have died in connexion with the treatment, i.e., 
a primary mortality of 2-1 per cent. 

The above figures are concerned with the total number of cases, and thus give 
the absolute results. If we now consider the results obtained in the treatment of 
the operable cases we find as follows :— 
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TABLE III.—FIVE-YEAR RESULTS IN RADIOLOGICAL TREATMENT OF OPERABLE 
CasEs AT RADIUMHEMMET, 1914—1923. 


Number of Free from recurrences Per 
cases treated after five years cent. 
188 iow 82 sea 43-6 
188 RES 76 (excluding 6 patients ... 40-4 


operated upon and alive) 


During the period 1914-1923, 188 operable cases were treated. Of these 
eighty-two patients were alive, free from recurrences after five years, i.e., there were 
43-7 per cent. cures among operable cases. If also here we deduct those cases which, 
after unsuccessful radiological treatment, were successfully operated upon, we get 
out of 188 cases seventy-six cured for five years, i.e., 40°4 per cent. cures. 

Inoperable and borderline cases during the same period numbered 549. Of 
these eighty-eight were cured and alive, free from recurrences after five years. The 
percentage of cures among these cases thus amounts to 16 per cent. In inoperable 
cases only, 492 in number, the five-year result was 13 per cent. 

I do not intend giving a detailed account here of the therapeutic technique we 
employ. Those interested are referred to a recently published paper on this subject 
in Acta Radiologica, x, fase. 1. 

Some of the chief points, however, may be briefly mentioned here. The most 
important part of the treatment, in most cases the only one used, consists in the 
local application of radium salt. The radium salt is enclosed in so-called “ Dominici- 
tubes,” of which we possess a great variety of different sizes containing various 
quantities of radium. These tubes are kept in special applicators, of which we also 
possess a great number of different shapes and sizes. 

Our governing principle in local radium treatment is a small number of relatively 
heavy doses, given within a relatively short period of time, and at intervals adjusted 
with reference to reaction and course of healing. In accordance with this principle 
we give three applications within the course of a month, at intervals of one week 
between the first and second, and of three weeks between the second and third 
treatments. 

Each application occupies from nineteen to twenty-three hours. 

We always employ a filter equivalent to at least 3 mm. of lead. 

We regard this heavy filtration, by means of which we cut out even the soft 
y-radiation, as an important part of our technique. Our total vaginal dose in a 
case of cancer of the cervix, which is 4,500 mgm. hrs. in three treatments, is 
empirically founded by using a filter equivalent to 3 mm. of lead. If the filter be 
reduced the dose must naturally be correspondingly reduced. 

In all treatments radium is applied in the uterus as well as against the vaginal 
surface of the tumour, if possible. 

In each individual treatment the radium is applied with due regard to two 
important desiderata: (1) to cover the whole surface of the tumour with radium, 
if at all possible ; (2) to get up as close as possible against the pelvic walls with the 
radium, by simultaneously expanding the vagina laterally. 

A technique of this nature, adjusted to individual circumstances, is only possible 
when, as at Radiumhemmet, one has at disposal a number of applicators of 
different shape and size, and radium containers suitable to all these different 
applicators. 

Although the local treatment by radium of cancer of the cervix is in the main of a 
schematic nature, it nevertheless varies considerably in different cases. According 
to the extension and macroscopical appearance of the tumour, different applicators 
and different tubes must be selected. Moreover, it is essential to adjust the dose in 
each application, within the compass of the treatment laid out, to the size of the 
tumour, and also to the general condition of the patient and to complications, if any. 
In other words, the treatment must be carefully planned in each case. In a typical 
surgical operation the indications and the technical procedure must be varied in 
detail from case to case, and this also holds good for radiological treatment. 
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The actual application of radium to the surface of the growth in a case of cancer 
of the cervix may seem simple enough and is undoubtedly a much less complicated 
procedure than a Wertheim’s operation. Yet it is far from being so simple that the 
mere possession of a certain amount of radium and only theoretical knowledge of 
the method suffice for satisfactory results to be obtained. Experience counts for 
a great deal in this branch of therapeutics no less than in any other. I am able 
to illustrate this by figures collected from our statistics—a painstaking follow-up of 
our cases renders these particularly reliable—showing how our resplts during the 
period 1916-1917 became worse, mainly from lack of experience on the part of the 
operator who, at that time, was in charge of the treatment. This is also made 
evident by the fact that the result of radiological treatment in operable and border- 
line cases varies at different clinics, between such wide limits as 18-5 and 55°6 
per cent. 

Success in radiological treatment requires technical training and a proper know- 
ledge of the biological effects of radium rays, not only the desirable ones but also 
those less desirable and, further, a sound understanding founded on personal experience 
of the compass and limitations of the method. When such knowledge and experience 
are lacking, the treatment may well lead to failure, especially as the injuries become 
evident only at alate stage and because the method appears so simple of application. 

We have, on the whole, employed the same method of treatment as that elaborated 
by Forssell in 1913. This must not be interpreted, however, as if no attempts had 
been made to improve and alter the technique so as to secure better results. Such 
attempts have been made in different directions, and what has proved of value has 
been incorporated with our method of treatment. Thus we have in recent years, 
particularly in cases of persisting small residua and in cases of smaller vaginal 
recurrences, made use of intubation of radium needles. Fairly close attempts have 
been made to concentrate the treatment into two applications. In the period 1919- 
1922 a combined treatment of radium and Réntgen radiation was tried in a series 
of 168 cases. In a paper published in 1924 in the Journal of Obstetrics and 
Gynecology of the British Empire, I mentioned that these tests had been interrupted, 
since our impression was that the results had not become any better. This statement 
was founded on a preliminary comparison of our primary results. Close scrutiny of 
the five-year results, however, seems to show that a combined Réntgen-ray and 
radium treatment is of value in certain cases. 

In operable cases for many years the routine treatment of local recurrences after 
radiological treatment has been panhysterectomy. 

Finally, the percutaneous treatment with radium at a distance has yielded 
remarkable primary results. For such treatment at least 2 grm. of radium are 
required. Radiumhemmet has recently enlarged its supply of radium to 5 grm. 
with the view of making a close study of radium treatment at a distance. 

Cancer of the Corpus.—With regard to cancer of the body of the uterus we have 
treated a total number of forty-six cases from 1913 to 1921 inclusive. Of these 45-7 


TABLE I1V.—ToTaL NUMBER OF CASES OF CANCER OF THE BODY OF THE UTERUS ADMITTED FOR 
TREATMENT TO RADIUMHEMMET 1913—1921. 


Year Number : penenn Per cent. yo | Per cent. Inoperable Per cent. 
1913 1 0 _ 1 _— 0 a 
1914 l 0 1 —_ 0 _— 
1915 l 1 — 0 _— 0 — 
1916 i 1 io 1 pe 2 i 
1917 5 3 ‘io 0 ne 2 ae 
1918 7 2 _— 2 — 8 _ 
1919 ie 3 1 — 0 2 ~_ 
1920 , 12 5 — 2 — 5 -- 
1921 iw 2 3 -—— 2 _— 7 — 
46 16 34-8 9 19-6 21 45-7 
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per cent. were inoperable. The operable cases, as will be seen from Table VI, are 
divided into two groups, the clinically and the technically operable. In the latter 
group have been included those clinically inoperable cases in which an operation 
dealing with the extension of the growth might have been technically practicable, 
but deemed unsuitable on account of complications from other organs, or old age or 
adiposity. Among the relatively few cases reported in any statistics of cancer of the 
body, these technically operable cases make up a relatively high percentage, in our 
statistics 34°8 per cent. 


TABLE V.—COURSE OF RECOVERY IN ALL CASES OF CANCER OF THE BODY OF THE 
UTERUS, TREATED AT RADIUMHEMMET, 1913—1921 


Free from symptoms after years 








Per Per Per Per Per 

Year Number 1 cent. 2 cent. 8 cent. 4 cent 5 cent. 
1913 1 1 _ — a — <- — oe ~~ — ons 
1914 oo _ _ -_— . _— -- — —_ — — an 
1915 ~ ss ae _ Tae _ : _ 1 — ] — 
1916 « «i «2 _ a oe _ . 8 — 2 _ 2 _— 
1917 . & .~ = — Oe _ . & _— 4 — 4 — 
1918 an . 4 _ a _ i - _— 3 — 3 — 
1919 a . 3 _— — a — = oa _— 2 _— 2 — 
1920 a oo -_— a _— a — 6 — 4 —_< 
1921 12 7 _- 7 — . 6 4 _— 4 = 
46 33 71-7 29 63-0 27 56-5 22 47-8 20 43-5 


The five-year result in the treatment of cancer of the body, as shown in Table V, 
is: twenty patients alive and free from symptoms out of forty-six, i.e., 43-5 per cent. 


TABLE VI.—CoURSE OF RECOVERY IN 25 TECHNICALLY AND CLINICALLY OPERABLE CASES OF 
CANCER OF THE UTERINE Bopy 1913—1921. 


Free from symptoms after years 
X 





Year Number 1 Per cent. 2 Per cent. 3 Per cent, 4 Per cent, H Per cent. 
ew. J | _ 1 _ 1 — —_ _ em. _ 
1914... 1 _ _— == —— — _— ——_ — on ane ae 
1015... 1 1 _ 1 —_ 1 — 1 — 1. es 
1916... 2 2 -— 2 — 1 — 1 — . . ax? 
1917... 3 3 — 3 _ 3 - 3 _ S < — 
1918... 4 3 -—- 2 —_ 2 _ 2 — S . 4 
1919... I ] -= 1 — 1 — 1 — es ae 
1920... 7 7 _ 6 — 6 — 5 a = 
1921... §& 5 — 4 — 4 — 4 _— a . a 
25 23 92-0 20 80-0 19 76-0 17 68-0 15 60-0 


The five years’ result in the technically and clinically operable cases of cancer of 
the body is 60 per cent., i.e., fifteen patients alive and free from symptoms out of 
twenty-five cases treated. 

The microscopical diagnosis in our cases of carcinoma of the body was made 
only in a proportion of them by the pathologist at Radiumhemmet. In those cases 
not so diagnosed we have had to rely upon the statements made by the physician 
who referred the patient to us. In some of these cases we did not even get a 
detailed pathological report. With regard to the difficulties as to the microscopical 
diagnosis in cases of cancer of the body we are trying, at present, to collect and to 
revise all the slides. I cannot yet say whether we shall have to alter our figures. 
Anyway it may happen that the figures relating to cures in the revised statistics 
will have to be slightly altered. 

In the treatment of cancer of the body we follow in the main the same principles 
as in cancer of the cervix. 

On account of metastases so frequently arising in the vagina in cases of cancer 
of the body, radium is applied in the vagina as well as in the uterus even in the 
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absence of vaginal metastases. In cases of cancer of the body, however, the vaginal 
dose is limited to two-thirds of the total vaginal dose usually given in cases of 
cancer of the cervix, i.e., about 3,000 mgm. hrs. 

If at the end of about two months after termination of treatment the patient is 
still troubled with hemorrhage or discharge indicating that healing has not taken 
place, hysterectomy ought to be performed. The same thing applies if, after freedom 
from symptoms for some time, signs of recurrence appear. Pyometra is always a 
sign of recurrence. 

Carcinoma of the Ovaries.—The classification of these cases is difficult and not 
yet settled. Our series is rather small and the groups containing cases at different 
stages in the disease do not include a sufficient number of cases from which to 
prepare statistics of any value. 

Radiological treatment alone will not, so far as our experience goes, yield any 
lasting results in cases of carcinoma of the ovaries. In dealing with these combined 
surgical and radiological treatment is necessary. The first thing to do is to perform 
a laparotomy, provided the case is suitable for an operation. If possible the growth 
must be removed. In a case in which it is impossible to perform a radical operation 
the best procedure is to remove the ovarian tumours and to leave the metastases 
and the uterus. 

If the case is inoperable, we begin with X-ray treatment. According to the 
extent of the tumour and the size of the patient, the abdomen is divided into a 
great number of small fields not larger than 10 X 10 cm. Usually only one of 
these fields is irradiated each day. The dose, as well as the interval between the 
treatments, has to be carefully adjusted to the general condition of the patient, thus 
varying not only from case to case but also during the treatment in each individual 
case. In these cases the repeated blood-counts seem to be of great value. If the 
patient presents a leucopenia and especially if she simultaneously, or in the presence 
of a normal number of leucocytes, shows a relative lymphopenia, we regard this as 
indicating that the dose must be lowered or that there must be a longer interval 
between the treatments. 

We generally begin with a very small dose, ;s or 4 of a skin-erythema dose on 
each field. The other requirements are 30-40 cm. skin focus distance and 0-5 mm. 
copper filter. 

Provided the tumour diminishes, the general condition of the patient improves, 
and no leucopenia or lymphopenia arises, the doses are slowly increased. In the 
next series the patient will receive }, then } and sometimes even ¢ of a skin-erythema 
dose on each field until a total dose of about 1 skin-erythema dose has been applied 
to each field. 

In the event of the tumour becoming small and mobile, the patient is now 
operated upon. The best time for the operation seems to be within four weeks after 
the last treatment. In fact we try to arrange operation at a time when the effect 
of radiation is at a maximum. After operation the treatment is continued. 

Cases incompletely operated upon are treated radiologically in the same way. 

Radium treatment is given in addition to the X-ray treatment—usually one 
intra-uterine application for about 30 hours, a total of about 1500 mgm. hrs. This 
is especially indicated in cases of metastases in the pelvis. Metastases in the vagina 
are also treated by radium. 

In some cases of carcinoma of the ovaries—inoperable, recurring, or incompletely 
operated upon—it is well to be content with a palliative effect only. Continued 
attempts to produce disappearance of the tumour may result in a general condition 
of the patient which is worse than it was before treatment was taken in hand. 
Having this fact in view we have been able to keep a number of patients comfortable 
for several years, free from subjective symptoms and able to work. These patients 
must be kept under careful observation. The treatment has to be repeated and 
adjusted to the changes in the growth. 
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The prophylactically treated cases are undergoing one intra-uterine radium 
treatment and a series of X-ray treatments from two anterior and one posterior 
field—usually three 3 skin-erythema doses on each field. 

Our efforts in modifying the treatment of uterine carcinomas, mentioned above, 
as well as in searching for the proper technique for other gynecological carcinomas, 
have been carried out with the greatest caution in a smaller series of cases and in 
intimate codperation with our pathologist, our physicist, Professor Forssell and, 
above all, in recent years, with the physician in charge of the treatment in the 
general department, who is the director of Radiumhemmet, Dr. Elis Berven. All 
our therapeutic measures in the gynecological department have been based on 
experience gained in the treatment of malignant disease generally, and especially in 
parts of the body where the more superficial location of the tumour has enabled the 
effect of treatment to be more easily and rapidly studied, and the danger, if any, 
to be more easily observed. 

As evidenced by our results in earlier years, one can manage fairly well with 
local radium applications in the treatment of cancer of the cervix of the uterus. 
In other spheres of gynecological radiology, however, local radium treatment does 
not bring us to our goal. In carcinoma of the ovaries, as mentioned, a combined 
radium X-ray treatment is necessary and the X-ray treatment is here often the main 
thing. Carcinoma of the vulva requires a combined treatment of electro-endothermy, 
X-ray and radium treatment, local and at a distance. Myomata are treated almost 
exclusively by Réentgen radiation. In other words, in order to carry on a rational 
radiotherapy in gynecology, it is necessary to have at disposal all the technical 
resources required for radium and X-ray treatment as well as for electro-endothermy. 

In our experience it is of the utmost importance that the treatment of 
gynecological cases should be left entirely in the hands of a gynecologist trained 
in radiology. If radiotherapy is attached to a gynecological department, the 
radiologist should have at his disposal an independent department equipped with 
all the technical resources of radiology with specially trained attendants and with 
a well-organized department for the following-up of the patients and for the 
preparation of statistics. Our view on this point has been confirmed by the course 
the development has taken in many different places. 

We have the great satisfaction of noticing that England as well as other countries 
has paid attention to the therapeutic technique employed at Radiumhemmet. We 
are anxious to emphasize, however, that the good results we have been fortunate in 
obtaining there, although largely dependent upon the technique employed, are 
perhaps above all due to the fact that the treatment has been attached to a radio- 
therapeutic clinic. In that way the treatment of gynecological cases has attained 
to advantages of the utmost importance for its successful development. It has been 
under the uniform guidance of trained radiologists and has continuously had at its 
disposal all the resources offered by a well-equipped radiological clinic. It has 
throughout been able to utilize the knowledge gained from radiological experience 
in other forms of cancer and it has had the invaluable support of an intimate 
codperation with the pathologist, the physicist and the whole staff of specialists at 
the clinic. 

Although the results which we have been able to obtain with radiological 
treatment in some groups of carcinoma will stimulate us to further efforts, yet we 
must never forget that even in so favourable a group as the carcinomas of the cervix 
we are able, at present, to obtain a cure in only a small percentage of the total 
number of patients applying. 

Discussion.—Mr. COMYNS BERKELEY said Professor Heyman mentioned that he had had 
two cases in which ulceration of the rectum occurred two years after the application of radium. 
Professor Heyman used vaginal applicators of 0:7 mgm. lead, 0-45 mgm. silver, 0-5 mgm. 
platinum. He (Mr. Comyns Berkeley) and his colleagues were using 1-2 mgm. of silver and 
0-5 mgm. of platinum. The reason for using the silver equivalent of lead was that appli- 
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cators made of silver were less bulky and more easy to handle than those made of lead. 
The object of these metals was to cut off the beta, soft or harmful rays. 99-9 per cent. 
of these rays was absorbed by the platinum, and therefore the extra thickness of lead 
advocated by Professor Heyman was unneeessary. The extra lead would make only a 
trifling difference to the amount of soft rays which permeated the screen. 

With regard to the cases of late radium reaction, Professor Heyman’s suggestion that 
these were due to wrong screening could not be admitted. Professor Heyman himself, in his 
published figures, recorded late reaction in 7 per cent. of all cases treated, and 1 to 2 per cent. 
of fistule, due to radium. It would appear that these cases were due to the quantity of radium 
employed Healey, in America, who was using very large doses of about 9,000 mgm. hrs., 
found a large proportion of immediate proctitis. 

Dr. HERBERT SPENCER said that he (the speaker) had only used radiation treatment for 
about twelve years; but his experience had been sufficient to cause him to regret the per- 
formance of some of his cases of the extended abdominal hysterectomy for cervical cancer, 
the examination of the removed uterus having shown the almost complete destruction of the 
cancer by the radium applied before the operation: had a second application been made, no 
doubt the disease would have been completely removed and the patient saved from the 
disabilities inseparable from the extended operation. But he had seen rapid dissemination 
of cancer and formation of fistule as a result of too large doses of radium, or of its 
employment in unsuitable cases. We were greatly indebted to Professor Heyman for the 
details he had published of his technique. 

Had the lecturer any special means of protecting the rectum beyond the application of the 
usual gauze in the posterior fornix? In spite of this he (Dr. Spencer) had known a patient, 
who otherwise remained well after four years, bleed from a congested but not ulcerated rectum. 

With reference to the combination of X-ray and radium treatment,. the most recent 
pronouncement of Déderlein was in favour of it. 

He (the speaker) had had two cases of cancer of the body of the uterus, with secondary 
growths in the vagina and vulva. In the first the uterus and vulva had been removed and 
treatment with radium and repeated X-rays was carried out; in the second the uterus had been 
removed by vaginal hysterectomy, and the secondary growth treated by a single application 
of radium. Both patients remained free from recurrence after more than ten years. They 
were the only cases of cancer of the body, with secondary growths, which he had known to 
be cured. 

Mr. VicTOR BONNEY said that the diagrams of the cases alleged to be inoperable 
suggested to him that in fact many of them were operable, and this would account for the 
low percentage considered to be operable, only 33 per cent. as against his (the speaker’s) 
operability-rate of 63 per cent. The surgical operability-rate was the number of cases 
actually operated on out of 100 unselected cases seen. The radiologist’s “ operability-rate ” 
was the number of cases, out of every 100 radiated, in which it was deemed that an 
operation would have been possible if radiation had not been preferred. These two totally 
different things had been confused, to the detriment of the results obtained by surgery, for the 
comparison of results was largely based on those obtained in operable cases, and it was 
obviously much easier to obtain a high cure-rate in 33 per cent. of the cases radiated (which 
only represented 93 per cent. of the cases seen) than it was to obtain a high cure-rate by 
operating on sixty-three out of every 100 cases seen. In his series of operations the regional 
glands had been proved to be malignant in over 40 per cent., and this was confirmed by 
Mr. Comyns Berkeley’s findings. Since radiation could not reach the regional glands, forty 
patients with carcinoma of the cervix out of every 100 seen, were incurable by radiation. 
He agreed with Professor Heyman that the only real test of the value of any method of cure 
was the number of patients saved out of eyery 100 presenting themselves. He would like to 
see the term “ operability-rate’’ dropped as far as radiology was concerned and more 
prominence given to the “ radiation-rate,” i.e., the number radiated out of every 100 
unselected cases presenting themselves. He congratulated Professor Heyman on his 
excellent results, which, however, still fell short of the best results obtained by surgery. 

Mr. STANLEY DoDD said he had traced about seventy-five cases of inoperable carcinoma 
of the cervix which he had treated during the last four or five years. His material had 
necessarily been bad, but he set out with the intention of trying to help all cases, however 
seemingly hopeless, as he felt that, with due care, he could do no harm. Some results had 
been most disappointing and he was inclined to think that it was the hard crateriform intra- 
cervical type that was the most difficult to relieve. Later he had been more successful with 
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this type by applying a small dose of radium, such as 10 mgm., for a week and then, after an 
interval, working up to a larger dose. 

With the spreading epitheliomatous type of carcinoma he had been more fortunate, as he 
had some wonderful results with patients restored to health, able to resume their household 
duties, and except for some hardness of tissue in the vaginal vault, apparently free from 
disease. 

He had decided during the last few months to treat all his cases of carcinoma of the 
cervix by radium. The technique he proposed carrying out was needling the cervix with 
from 30 to 45 mgm. of radium for a week, and two weeks later opening the abdomen and 
removing the glands; also, if he thought fit, applying radium to the lymphatic area. He had 
done this recently in three cases, and he used a technique which some might perhaps think 
useful. 

He thought all would agree that no one could say that a particular case was, strictly 
speaking, operable, as so many surprises were found on opening the abdomen. Only this 
week on opening in an early case after radiation of the cervix, he had found the right iliac 
glands irremovable. 

This case could be dealt with in one of two ways: (1) by directly needling the glands, or 
(2) (which he preferred) by tying the needles into a Jacques catheter and sewing in situ, 
preferably under the peritoneum and bringing the end of the catheter out of a stab drainage 
hole near the anterior spine. With one or more catheters the whole of the gland area could 
be irradiated. Then further radiation of the cervical growth would be undertaken. Burns 
of a protracted nature and irritation of the rectum and bladder had been difficult toavoid. If 
Professor Heyman could guide us in the protection of these easily damaged organs he would 
be doing us a great service. 

Mr. V. B. GREEN-ARMYTAGE said: It may interest Members holding hospital appointments 
to know how far the apostolic work of the Stockholm Radiumhemmet has influenced our surgical 
colleagues on the Continent. In November, 1928, I made a“ gynecological tour ”’ in France, 
Italy, Austria and Germany with the object of discovering the maximum of opinion with 
reference to the treatment of cancer of the cervix. In France and Italy I could find no 
sponsor for the Wertheim operation. Professor Pestalozzi, in Rome, was definite in the 
matter of radium as the best method of treatment. In Vienna, Professor Petain and 
Professor Adler both preferred and advocated vaginal hysterectomy in all operable cases, their 
results (which are to be published shortly) far surpassing radium treatment alone. After 
vaginal hysterectomy 60 mgm. radium element is placed in each parametrium for twelve 
hours. I saw dozens of these cases in the wards and while attending the follow-up clinic. 
This method of treatment I consider demands our consideration. It is easy, rapid and safe 
in early cases of cancer of the cervix. I saw and heard very little of the Wertheim operation 
in Vienna. In Berlin, Professor Wagner, at the Bremen clinic, alone adhered to views which 
are identical with those of Mr. Bonney, and Professor Wagner performed three Wertheim 
operations in one morning. He does not believe in radiotherapy in early cases or before 
operation. 


The Technique of Treatment of Carcinoma of the Cervix by 
Means of Radium Needles. 


By Matcotm Donapson, F.R.C.S. 


IN 1921 the Gynecological Department at St. Bartholomew’s Hospital decided 
to investigate the treatment of carcinoma of the cervix by means of radium, and this 
short communication and its statistics include all the cases treated by Dr. Barris 
and myself. But we owe a debt of gratitude to Dr. Finzi and Dr. Levitt for their 
help in treating some cases with X-rays, though the cases treated in conjunction 
with them are not included in these statistics. We had at first 150 mgm. of radium 
element at our disposal, in the form of two 50-mgm. tubes and ten 5-mgm. needles. 
At that time I was almost ignorant of the valuable work which Professor Heyman 
and his colleagues were doing at Stockholm. 

A beginning was made by placing two tubes containing in all 50 mgm. of radium 
element in the canal and burying thirteen needles containing 62 mgm. of radium 
element in the fornices. At first the radium was applied for eight hours at a time 
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on three occasions at a month’s interval, being sections taken before and after each 
application of radium. My colleague, Dr. Canti, cut the sections and found that 
there were practically no histological changes, and I found that, clinically, the 
patients, with one exception, were not benefited. After treating a few cases, we 
changed our technique, leaving the radium in situ for twenty-four hours. To our 
delight we then obtained a very different result. Dr. Canti suggested to me that 
although the total dose (and by that I mean intensity multiplied by duration of 
exposure) was greater by using the new technique, yet the essential difference might 
be the increased time factor. With this idea in view we have ever since been 
increasing the length of time that the radium is left im situ, but using a much 
smaller quantity of radium. Our immediate results, as judged by the disappearance 
of the growth macroscopically, cessation of hemorrhage, etc., have been much 
improved by acting on this principle. The other departments at St. Bartholomew's 
have also tried this out in their own particular branches of research, with improvement 
in their results. It appears now to be adopted in a number of clinics, especially in 
connexion with carcinoma of the tongue. The most striking difference, in my own 
experience, is shown in cases of carcinoma of the vulva, in which we are now trying 
out a technique using an intensity of 10 mgm. in possibly a dozen or more needles 
spread over an area of perhaps 25 square cm., and left in position up to three weeks. 
If such a principle applies to so many different sites as tongue, breast, vulva, etc., it 
is unlikely that carcinoma of the cervix should be an exception. 

There is another point. Even if it is agreed that this principle is the right one, 
it may be asked, “ Why do you use needles instead of plaque applicators?’ The 
answer is that if a single tube or plaque applicators are used, the cells near those 
applicators must be getting an overdose or the cells two inches away must be getting 
an insufficient dose. If, however, we divide up the radium into multiple points, the 
intensity throughout the tumour must be more evenly distributed. It is of course 
possible to get more uniform irradiation by means ofa very large quantity of radium, 
such as 5 grm. placed at a distance from the skin. 

It will be asked whether we are getting as good results as Professor Heyman or 
those workers who are following his technique. In order to secure a reliable answer 
we must be sure that we are treating the same type of case, and that is why I have 
tried to get out my statistics in four classes of case, as suggested by Professor 
Regaud, namely :— 


Group I. Cancers strictly limited to the cervix (1st degree, operable cases). 

Group II. Cancers beginning to infiltrate to one or both of the lateral fornices, with or 
without infiltration to the surrounding parametric tissue on one side, or both; but without 
depriving the uterus of its mobility (2nd degree, border-line cases). 

Group III. Cancers where the induration extends to the parametrium on one or both 
sides, with marked induration or ulceration of the vaginal vault and fixation of the uterus 
(3rd degree, inoperable cases). 

Group IV. Cases with marked invasion of the septums, the pelvis being filled with 
neoplasm, etc. (4th degree, cases said to be hopeless). 


1 must confess that when the figures of “survival rates” from the relatively 
small number of patients treated at St. Bartholomew's Hospital are compared with 
those shown by Professor Heyman, it looks as though our results were inferior, but 
I feel that we have not yet fully tested this principle of a small intensity. This 
year the intensity employed will be lowered, and if the immediate results seem to 
be better, next year it will be again reduced, and the time element increased, but 
there must of course be a limit of intensity below which there would be no effect, 
however long the irradiation was continued. 

Details of Technique.—The patient is admitted for a few days we to the 
operation and the vagina and cervix are cleaned up by means of douches. At the 
time of operation the patient is given an anesthetic and put in the lithotomy position, 
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the vagina is swabbed out with picric acid, a small piece of growth is removed in 
every case for microscopic investigation and 50 mgm. of radium element in 22 
needles are inserted in and around the growth. The needles employed are usually 
of two varieties: 16 small needles each containing 2 mgm. of radium element, 
active length 3:2 cm., thickness of wall 0-5 mm. platinum; 6 needles, each 
containing 3 mgm. of radium element, active length 4-8 cm., thickness of wall 0-5 mm. 
platinum. 

The small needles are placed around the growth and sometimes inserted into the 
growth. The large needles are employed in the fornices to go upwards and outwards 
into the base of the broad ligaments. The whole vagina is then packed with gauze 
soaked in flavine solution, not stronger than 1 in 4,000. At the end of 144 hours the 
gauze and needles are removed without an anesthetic and, as a rule, without any 
difficulty. If a needle should get hung up, a finger can be inserted to ease the 
vaginal mucous membrane over the “eye” end of the needle, which then comes 
away easily. That is our technique, and I quote it in detail as it is a typical example 
of needle technique. 

Discussion of Results—In discussing the results the first point is whether the 
immediate effect is satisfactory. In this respect I do not think we need criticize 
our present technique, as in practically all cases the cervix and the vagina are healed 
in the course of six weeks or two months; though occasionally they may take a 
little longer. When, however, we come to the question of survival rate, it is a much 
more difficult matter to compare this technique with others. First-degree cases 
have only been treated with radium alone since 1924, and two out of the four 
patients treated that year are living at the end of four years. When we look at 
the more advanced cases the results are not so pleasing, especially in the cases 
treated in 1925, the results in this year being considerably worse than those 
in 1924. 

I therefore tried to analyse the treatment in these two years, first, as regards 
total dosage. In 1924 we were obliged to use whatever radium was available, 
and it must be confessed that the treatment varied considerably in different cases, 
so that among the patients treated in 1924 and living in 1928, one had one dose of 
forty-eight hours, with a total of 5,376 mgm.-hours ; another had three doses, with 
a total of 17,016 mgm.-hours; and yet a third, an early case, had one dose of 
16-7 mgm. in multiple needles for 168 hours, with a total dose of 2,805 mgm.- hours. 

If now we examine the cases in which the patients died, some in less than a 
year, we find that some had large multiple doses, others smaller doses. The ques- 
tion, therefore, of the total dose, within certain limits, seems to have very little 
to do with the survival-rate. The next question is whether multiple applications are 
superior to a single dose. Here, again, we have little, if any, evidence; the 1925 
cases are certainly mostly single doses. 

When we turn to 1925, the year in which we were able to obtain—more or less 
—the needles we desired, the treatment is more uniform, the majority having one 
application of 50 mgm. for 144 hours; but here again there are some irregu- 
larities, and in one of the cases in which the disease was not far advanced in which 
the patient is still living, only 18 mgm. were used for 144 hours = 2,592 mgm.- 
hours. 

What, then, are the possible factors that may be influencing the survival-rate ? 

(1) The Total Dose.—This, as mentioned above, does not seem to bear much 
relation to the ultimate fate of the patient. 

(2) The Duration of the Application—There is little doubt that in the more 
radio-resistant growth the time factor is of very great importance, but less so in the 
more quickly growing radio-sensitive growth. 

(3) A Question of Split Doses.—There is at present no very definite evidence on 
this point, either clinically or experimentally, but it is of great importance, and may 
have some bearing on the good results obtained by Professor Heyman. 
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(4) The Type of Cell_—This was discussed by Lacassagne, of Paris, and Healy, of 
New York, at the Cancer Conference in July, 1928; the speakers, however, came to 
diametrically opposite conclusions. 

(5) The possibility that very deeply situated parts of the growth are more radio- 
resistant than those nearer the surface-—Here, again, we are completely in the dark, 
but there is some experimental evidence to show that the blood-supply of a tumour 
does influence its radio-sensitivity. 

(6) The possibility of the “cancer resistance” of the patient being diminished 
in the more advanced cases.—Although the existence of a ‘ cancer resistance”’ has 
never been proved yet its possibility must always be borne in mind. 

(7) Blood-supply of tumour.—The possibility that the different blood-supply 
in the deeper part of the tumour may affect its radio-resistance is suggested by the 
work of Strangeways and Fell on irradiation of the embryonic chick before and after 
the circulation had been established. ; 

(8) The question of attacking efficiently the advancing edge of the growth.— 
Probably this last factor is the most important. It is very easy to destroy the 
centre of a growth by any technique, but very difficult entirely to destroy the 
advancing edge. This hypothesis would explain why, though the cervix and vagina 
are rapidly cleared of growth even in the advanced cases, the patient dies, with 
extensions into the upper iliac and presacral glands, whilst recurrences in sitw are 
extremely rare. It also explains why the early cases do well, the growing edge being 
within the effective range of the radium. 

It may also explain why in our series there is so little difference in the survival- 
rates of the second- and third-degree cases, a fact noted by Lacassagne. 

How, then, are we trying to solve the problem of destroying the advancing edge ? 

(1) By X-rays; (2) by intra-abdominal radium. 

The first of these methods is being worked out by Dr. Barris and Dr. Levitt, 
and it is undoubtedly effectual in diminishing a tumour in those cases in which a 
large mass of glands can be felt, but when the disease has reached this stage 
the treatment does not prolong life greatly. I do not know to what extent 
X-rays will completely destroy the growth when the glands are affected only 
to a slight degree, as it is impossible to get any evidence of the state of the 
glands before treatment except by laparotomy; but I understand that Professor 
Regaud believes that the combined treatment is better than that by radium alone. 
A number of my patients have been treated by Dr. Finzi with X-rays a few weeks 
after the initial radium treatment, and in some of these cases there seems to have 
been distinct benefit and a diminution in the amount of induration in the fornices. 

(2) The other method is to use intra-abdominal radium. In this case we are 
able to palpate the condition of the glands and parametrium, but at present I have 
no evidence of the ultimate effect of this treatment, although in most cases no 
immediate harm has resulted. 

In contrasting these two methods of treating the deeper extensions and periphery 
of the growth, it is perhaps of some value to compare the action of X-rays and 
radium on external growth. I have seen some of Dr. Barris’s fifteen cases which 
have been treated by Dr. Levitt by X-rays only, and my impression is that under 
that treatment the external growths do not disappear so rapidly or so completely 
and that the histological changes are not so noticeable as in the case of treatment 
by radium. This is not the place in which to discuss whether the difference lies in 
the wave-length or in the length of time during which the cells are under the 
influence of irradiation. If, however, we believe that radium, on the whole, has a 
more beneficial effect than X-rays, it is logical to try to extend the influence of the 
radium by placing it in the abdomen, or by using a large quantity externally, as is 
being done in Paris and elsewhere, and as we hope to do at St. Bartholomew's 
Hospital. 


’ 
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Technique of Intra-abdominal Radiwm.—My first experience in this principle 
was in Brussels in 1923. The technique then used consisted of putting 20 mgm. 
of radium into the base of each broad ligament with sutures going out at the lower 
end of the abdominal wound, and then plugging the whole pelvis with 6 or 8 yards 
of sterilized gauze. At the end of four or five days the radium, plus the gauze, was 
withdrawn, if necessary under an anesthetic. I modified this technique, using 
needles instead of tubes, but found that the peritoneal reaction to the gauze was so 
severe that it sometimes made the patient ill and generally the sinus took a long 
time to heal. I therefore gave it up after treating thirteen cases in this way. 
Finding, however, that certain of these cases did rather better than I expected, I 
further modified the technique and am now carrying out the following operation : 
the patient is placed in the Trendelenburg position, the abdomen opened, the uterus 
pulled forward, and the intestines packed off into the upper abdomen ; needles are 
then placed through the parietal peritoneum as far as the eye, and sutured to the 
peritoneum. These needles are placed all round the pelvis from one sacro-iliac 
synchondrosis to the other at intervals of about 14 cm. Several sutures are tied 
together and their ends pushed down in the pouch of Douglas. The abdomen is 
then closed completely for a week. At the end of that time the abdomen is again 
opened and the needles removed. At first sight it may seem unnecessary to open 
the abdomen twice, but I feel that it is safer to do this than to pull blindly at the 
needles ; moreover this technique allows of the needles being placed in any position 
so that there is no need to worry as to what will happen to the needle when the 
suture is pulled on at an angle. I have performed this operation in fourteen cases, 
using this new technique. 


STATISTICS OF PATIENTS SUFFERING FROM CARCINOMA OF THE CERVIX TREATED BY RADIUM ALONE. 


Year Cases Alive Alive Alive Alive Alive Alive Alive 
treated Dec., 1922 Dec, 1923 Dec., 1924 Dec., 1925 Dec., 1926 Dec., 1927 Dec., 1928 
First stage. 
1923 2 _ o- 1 1 1 1 1 
1924 4 — _— — 2 2 2 2 
1925 4 — — _— — 3 3 3 
1926  j — — — — — 6 5 
1927 4 -- ‘ -— ade — _ — 3 
Second stage. 
1921 8 i 4 1 1 1 l 1 
1922 6 — oie ae =a am oe Ss 
1923 4 — = l cae -_ = = 
1924 12 — _ — 5 5 3 3 
1925 3 — oes —_ na 3 is ma 
1926 4 — — ate = se 2 2 
1927 7 -— _ i _ =“ — _ — - 
Third stage. 
1931... 8 5 2 ne 2 ite 1 1 1 — 
1922. 8 — ee re si ond ae = 
1923... 8 — —_ 1 l l 1 1 
1924... 15 — —_ — 5 5 5 5 
1925... 10 — _— — — 3 1 ae 
1926... 14 — aa ae = ae 6 8 
1927 __... 12 — =e oe sie = a = a 7 
Fourth stage. 
mee 3 _ _— ae a — sa a = 
1922... 3 _ sa po am 7 wt ae 
1923... 2 wane = = = _ i -_ 
1924... 6 — — = 2 l l 1 
1925 ... Il =a ae si inp 2 Zz 
Ae 9 — an wine — = 4 3 
i ee 10 — es ae = a rae 3 


[Dr. W. M. LEVITT discussed a small number of cases treated either by X-rays 
alone or by X-rays and radium combined.| 
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[January 15, 1929. | 
Treatment of Experimental Anemias with Ultra-Violet Light. 
By B. J. W. Jervis, M.B., and R. B. BourDILLon, B.M. 
(From the Department of Pathology and Medical Unit, St. Mary’s Hospital, London, W.2.) 


Iv has frequently been claimed (Kestner 1921, Hobert 1923, Tixier 1925) that 
ultra-violet light has a curative effect in anzmia, and in order to test these claims an 
attempt was made to detect such curative action in secondary anzmias produced in 
rabbits. The experimental details were as follows :— 

Types of Anemia.—Anemia was produced either by a single removal of 
approximately one-third of the total blood, keeping the fraction of body-weight 
removed as nearly equal as possible in all rabbits, or by from one to four doses of 
phenylhydrazin given by intraperitoneal injection. In each case controls without 
ultra-violet light were studied during the same periods as the irradiated animals. 
Attempts were also made to produce persistent anzmia by heavy doses of X-rays, 
but only temporary destruction of white cells was produced, and therefore no curative 
tests were made on these animals. 

Animals Used.—Healthy young adult rabbits of various breeds and 2 to 3 kg. 
weight were kept throughout the tests, and for at least a week before the production 
of anzemia, in wire cages near a window facing westwards, in a well-lit room. They 
were fed throughout on a diet of oats and bran, green-stuff and hay, with water 
every second day. All except one appeared healthy throughout the tests. 

Observations Recorded.—The red-cell count, white-cell count, and hemoglobin 
percentage were measured daily, or on alternate days, for about one week before the 
bleeding or dosing with phenylhydrazin, and for two or three weeks after it. The 
white-cell count was very irregular, and the , results obtained are not worth 
recording here. 

Method of Blood Estimation.—The blood estimation was done entirely by 
B.J.W.J. Blood was taken both for hemorrhage and for estimation from the ear 
veins. The ears were previously epilated with barium sulphide, and, just before 
opening, the veins were washed with alcohol. The vein was dilated with a drop of 
xylol, smeared with vaseline, and cut with a glass edge. At most estimations two 
pipettefuls were taken for counting, and two for Hb. estimation. The counting was 
done in a Tiirk or a Nebauer chamber with Allport’s type of thick coverslip. The 
data recorded are usually the means of two observations from separate pipettefuls of 
blood. 

Hemoglobin was estimated in all rabbits by Haldane’s method (visual comparison 
of blood plus coal-gas with standard of human blood saturated with carbon-monoxide), 
and in some cases comparative observations were made with a Klett colorimeter. 

Serious difficulty was found in the phenylhydrazin anwmias, owing to a change 
in colour of the blood produced by the drug, and although trials were made of 
estimating hemoglobin by the Sahli method (acid hematin), the results were not 
very satisfactory and the phenylhydrazin method was abandoned. 

In the aneemias produced by hemorrhage the mean value of hemoglobin before 
venesection was 63:7 per cent. in control rabbits, and 65-8 per cent. in rabbits used 
for radiation tests. The mean minimum values after hemorrhage were 40-4 per 
cent. and 41-7 per cent., taking 100 as the ordinary human standard. The average 
fall in hemoglobin concentration was thus just over one-third in each group. 
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The mean red-cell counts before hemorrhage were 4°97 millions for the control 
group, and 5-09 for the radiated group; the minimum values were 2°91 and 3°33 
respectively. 

Radiation of Rabbits.—The lamp used was a vacuum mercury arc taking about 
5 amperes at 200 volts A.C.; it was placed 18 in. from the irradiated site. Behind 
the burner was a concave aluminium reflecting hood. The rabbits before radiation 
were clipped very closely (so that the skin was almost fully exposed) over an area of 
approximately 6 by 4 in. on each side of the spinal column. At each treatment one 
side only (= 24 sq. in.) was exposed. As treatment was given twice a week, no 
area of skin was exposed more than once weekly. The exposures began on the day 
after venesection at three to five minutes, and were increased by two minutes each 
week. Marked erythema was avoided, except in one rabbit. 

Results —Phenylhydrazin gave very irregular results, the quantity needed to 
cause a fall in hemoglobin of 35 per cent. ranging from 20 to 60 mgm. per kilo, when 
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given in doses of about 20 mgm. per kilo every fourth day. Owing to this variation, 
no reliable comparisons were possible with these rabbits, and their data are not 
shown here. 

Hemorrhage gave more regular results, which are shown in figs. 1, 2 and 3. 
Fig. 1 shows the course of recovery of red cells, but is of little interest since the 
experimental variations shown by the irregularity of the curves clearly exceed any 
small differences that may exist between the two groups. Owing to variations in 
the time taken to restore the initial blood volume, the minimum values for red cells 
and hemoglobin in individual rabbits occurred from the first to the fourth day after 
venesection. There was, therefore, no day on which some rabbit in each group did 
not show figures above the minimum value for that rabbit. Hence the mean figures 
of recovery for each group never fell to zero on any one day, and the figures for the 
first three days have little significance, except as indicating the balance of the 
processes.of dilution and regeneration. 
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The hemoglobin data shown in figs. 2 and 8 are Jess irregular than the red cell 
data, and although the numbers of rabbits are too small, and the variations are too 
large, for any conclusions to be drawn with certainty, the data suggest that light may 


| 


244 value before venesection Sd 


st value 
@ 








” 


Haemoglobin merease over Jowes 


4 > —— mean of results of 7 non-radiated rabbits 
rN mean of results of 6 radiated rabbits. 


no 
4 
\ 








} 2 3 4 S 6 7 8 9 10 I 2 13 I4@ 158 6 17 
Days after Venesection 
Fig. 2. 

~ 

3 
~ 
> St 
N 
: | 
| 
q Mean of results of 7 non- radiated rabbits 
$ 6 - Mean of results of 6 radiated rabbits 
= 
© 5| 
ei 
% 
» + 
S| 

3} 


Haemoglobin 
“ nm 








Days after venesection 
Fia. 3. 


act as a stimulus to recovery of hemoglobin, especially in the early stages, and 
perhaps in the latest stages when recovery is nearly complete and the behaviour of 
the non-radiated rabbits is very irregular. The time needed for complete recovery of 
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hemoglobin varied from nine to over thirty days in the control rabbits, and from eight 
to nineteen days in radiated animals. The irregular progress when the hemoglobin 
is nearly recovered makes the time needed for complete recovery a most unsatisfactory 
guide to treatment. The time needed for recovery of half the haemoglobin lost was 
much less irregular, and averaged 6-1 days in control rabbits and 6:08 days in 
radiated rabbits. No marked changes in colour index were observed; in this there 
was agreement with Campbell’s (1928) observations. In both groups of animals 
there is a marked deceleration in recovery from the seventh to the ninth day. 
This is possibly significant, and if so suggests a dual mechanism of recovery, of 
which the first stage is prompt ahd reaches its maximum productivity about the 
fourth day, while the second stage becomes effective only after about nine days. 
It is obvious that the appearances mentioned may be entirely due to irregular 
’ variations in the thirteen rabbits concerned, but we think that a further study 
of hemoglobin recovery in radiated rabbits might be worth undertaking, especially 
if a satisfactory method was used for estimating changes in blood volume, which 
appeared to cause some of the largest of our irregularities. 

Summary.—In anemia caused by hemorrhage, rabbits treated with ultra-violet 
light showed a slightly faster recovery rate than non-radiated rabbits, but the difference 
is within the apparent error of the tests, and is too small to have evidential value. 





[We wish to express our thanks to the Medical Research Council for the ultra- 
violet lamp used in this research, and to Dr. Wilfrid Newcomb for his advice. | 
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DISCUSSION ON MONKEYS AND HUMAN DISEASE. 
Zoological Relationships of Primates. 
By R. I. Pocock, F.R.S. 


THE primates of the Eastern Hemisphere—setting aside man for the moment— 
fall into two very well-marked groups: the monkeys and the apes. These groups 
were, long ago, named respectively, and very properly, the “ cynomorpha ” or dog-like 
primates, and the ‘ anthropomorpha” or man-like primates. The first of these names 
was given to the monkeys because they are essentially quadrupeds. The fore and 
hind limbs are about equal in length; and when these animals come to the ground 
from the trees they progress on all fours. They can stand upright, and walk to 
some extent. But when they do so they keep the heel well off the ground and walk 
upon the toes and the fore part of the sole only; in the case of the fore foot, they 
plant the palm on the ground, gallop like a dog, and, when pursued, make no attempt 
to get away on their hind legs. They are expert climbers, and in trees their 
activity is precisely the same as that of a typical arboreal animal, such as a squirrel. 
That is to say, in leaping from branch to branch, they take off with a bound with 
the hind legs, land with the palm of the hands on the branch aimed at, and bring 
the hind legs forward, landing always on the upper side of the branch. 

There are differences of structure of the hands and feet as between these monkeys 
and apes. 

The foot of an ordinary monkey has a very long, narrow heel and well-defined 
pads. The foot is longer than the hand, and the thumb of the hand emerges from 
the inner side of the palm a long way in advance of this posterior outer pad, which 
is just below the wrist. 

The first difference noticeable between apes and monkeys is the disparity in 
length between the fore and the hind limbs, the arms being much longer than the 
legs. Apes walk in a sloping position because of the length of the arms, and they 
never put the palm of the hand to the ground, but always rest on the knuckles if 
they use their hands at all. But, when young, they can walk comparatively easily 
on their hind legs; when they are old they are less adept. I have seen small 
gibbons run at a tremendous speed on their hind legs, holding their forearms in the 
air as balancers. Young gorillas and chimpanzees can all stand and walk to a 
certain extent—better than the orang, which is a specialized climber—and when they 
walk or stand upright they put their feet flat on the ground, using the heel as we 
do. They have a very large prehensile first toe, which incommodes them in running ; 
but in spite of this, a young gibbon can run with very great speed. It is significant 
with regard to these apes that they are much more adept at walking and standing 
on their hind legs when young than when they are full-grown, and they climb in the 
trees in a way different from monkeys. They have little power of leaping with 
the hind legs. An orang-utan cannot jump at all. A gibbon will take off from a 
branch and reach the branch he wants to grasp so that he swings with his body 
beneath it and is carried to another branch, which he seizes with the other hand in 
a way that no true monkey can. Monkeys land on the top of the branch; the 
gibbon swings beneath it. Their methods of traversing a forest are totally different ; 
but each is perfect in its way. 

How is this to be explained? It was formerly assumed that the gibbons—the 
most monkey-like of the apes—are transitional between the monkeys and the higher 
apes, not only in structure, but also in habits. But they are not. Their method of 
climbing is different from the monkey’s, as are also their movements on the ground. 
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These apes appear to have learned to climb secondarily; that is to say, in 
very remote times the ancestor of the apes came to the ground and forgot, in 
a measure, how to climb like the monkeys, and later learned another way. No 
doubt they did not altogether lose their power to climb, as man has not lost his ; 
but although they retained the prehensile great toe, they were, I think, more 
terrestrial and less arboreal than they are now. Their novel method of climbing 
has been perfected in the gibbons, which have probably been reduced in size to 
enable them to perform it. 

Let us now turn to man. The structural resemblances between man and the 
apes are so numerous and so well marked that no one doubts their kinship. Man 
unmistakably belongs to the anthropomorphous stock of the primates. His hands 
are like those of the apes, and unlike those of the monkeys, in the projection of the 
thumb close to the wrist; his foot has a broad heel. Perhaps the greatest difference 
between man and the apes is in the foot, though some think it lies in the skull, the 
teeth, the brain, or elsewhere. There is no foot in the animal kingdom like that of 
man, with the first digit dominant in size, adherent to the sole and unopposable 
to the rest ; and at no stage of his development does the great toe project laterally 
as in the monkeys and apes. This points to the conclusion that his remote ancestor 
was terrestrial rather than arboreal in habits. Thus the evidence derived from the 
foot of man and from a study of the habits of apes, as compared with those of 
monkeys, suggests very strongly, in my opinion, that the common ancestor of apes 
and man was a mainly terrestrial biped and that, whereas the apes readopted more 
or less arboreal habits, possibly as a result of competition with man, man himself 
progressed along the line of perfecting terrestrial locomotion in the erect bipedal 
manner. 

I hope I have at all events succeeded in showing that the descent of man and his 
kinship with the apes is a less simple question than many are inclined to believe. 


Bacterial Diseases. 
By R. LoveELt. 


(Division of Bacteriology and Immunology, London School of Hygiene and 
Tropical Medicine.) 

As far as I can ascertain, no authenticated case of bacterial infection of monkeys 
in their wild state is known. Fox (1923) mentions tuberculosis in monkeys captured 
for the experimental work of the Royal Commission on Tuberculosis. The possibility 
that these had acquired infection through association with human beings or 
domesticated animals could not be excluded. I shall therefore deal with bacterial 
infections of monkeys under the following headings :— 

(1) Diseases occurring spontaneously in monkeys in captivity. 
(2) Diseases produced by experimental methods. 

Our knowledge of spontaneous bacterial infections of monkeys in captivity has 
been acquired from the post-mortem records of menageries and zoological gardens, 
and from occasional reports of epidemics amongst monkeys kept for experimental 
purposes. 

Respiratory Diseases.—During their extensive researches into the bacteriology 
and pathology of pneumonia, Blake and Cecil (1920) studied a spontaneous outbreak 
of pneumonia in a shipment of monkeys sent to them for experimental purposes. 
Of thirty-six cases examined, twenty-eight were due to Streptococcus pneumonix 
(Group IV), two to Streptococcus hemolyticus, and two to Streptococcus viridans ; 
the cultures of the other four being either sterile or contaminated. They considered 
the spread of the epidemic to be associated with overcrowding, and drew attention 
to the analogy between this and similar epidemics during the War among certain 
groups of newly drafted troops shortly after arrival at camp. 
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Wisner (1928) reported an epidemic of pneumonia in the monkeys of a 
Roumanian serological institute. Hight monkeys of a stock of 76 contracted the 
disease and died. A typical Type II pneumococcus (Str. pnewmoniz) was isolated 
post-mortem, and vaccine treatment was given to the survivors. No further cases 
occurred. Wisner draws attention to the similarity to the lesions found in man; 
he considers the vaccine treatment responsible for the cessation of the epidemic. 

Fox (1927) mentions a case of pneumonia in a young chimpanzee and states 
that “the infection seemed to be due to the pneumococcus and influenza bacillus.” 
No further details are given. 

Two cases have come within my own experience; first, a Gray’s monkey 
(Cercopithecus grayi) had been in the gardens of the Zoological Society of London 
for only eight days previous to its death. At the autopsy the right lung was found 
to be entirely solid, in a state of grey hepatization ; the upper lobe of the left lung 
showed red hepatization. Streptococcus pnewmonize (Group IV) was isolated from 
the lung tissue. The second case was that of a chimpanzee (Anthropopithecus 
troglodytes) which died from an extensive broncho-pneumonia. Bacteriological 
investigation revealed the presence in the lung tissue of Streptococcus pneumonize 
(Group IV) and Haemophilus influenze. 

Diseases of the Digestive Tract.—In his report to the Zoological Society of London 
for 1925, Scott reports an epidemic of colitis amongst baboons. Of 15 which died, 
Bact. aertrycke (mutton) was isolated from 12. This organism was again isolated 
from two baboons in 1927. During 1926 he isolated Bact. flexneri from a gorilla, 
and in 1925 he also reported the isolation of an organism giving the morphological, 
cultural, and biochemical characteristics of Morgan’s No. 1 bacillus from two patas 
cercopitheques. Kruse and Bowman also record spontaneous bacillary dysentery in 
monkeys due to bacilli of the Flexner group. 

Since autumn, 1927, I have isolated B. morgani from the faces of a Lesser- 
white-nosed monkey with diarrhoea, and from the following, all of which died 
showing some evidence of intestinal disturbance :-— 


Orang-utan (Simia satyra) (male) aie 7 ha ae isolated from intestine 

Orang-utan (Simia satyra) (female) ... ios wn ze ie »» intestine 

Squirrel monkey (Saimiris sciurea) ... ee ies oie “ » intestine 

Abyssinian monkey (Cercopithecus wthiops) ae _ ate ie »» blood, liver, spleen, 
mesenteric gland 

Lesser-white-nosed monkey (Cercopithecus petaurista) _ is » intestine 

Crab-eating monkey (Macacus fascicularis) ... ee - mm » intestine, portal 
blood 


Some controversy has taken place on the pathogenicity of Bact. morgani, and its 
association with summer diarrhoea of children; there seems little doubt that this 
organism can assume a pathogenic role in monkeys. There is some evidence that 
the infection occurred in sequence in the case of the two orang-utans and the 
squirrel monkey, and the fact that it was isolated in pure culture from the blood, 
liver, spleen, and a mesenteric gland of the Abyssinian monkey, supports the 
suggestion that this organism was etiologically related to the infection which caused 
death. Quite recently I have isolated B. flexneri from the feces of a Mozambique 
monkey with diarrhoea. Another bacterium which has been isolated from four 
different monkeys is worth recording. It is Gram-negative, non-motile and producing 
acid in dextrose, maltose, mannite and salicin (fifth day), with no action on lactose 
or sucrose. Gelatine is not liquefied, indol not produced and litmus milk is rendered 
alkaline. It was isolated from the following, all of which post-mortem showed 
varying degrees of inflammation of the intestine. 


Mona cercopitheque (Cercopithecus mona) — isolated from bile, liver 

Pluto monkey (Cercopithecus leucampyx) oe ” »» Spleen, liver 

Western colobus (Colobus occidentalis) ets ee », liver, blood 
Tantalus‘monkey (Cercopithecus tantalus) ee es », liver, spleen, mesenteric 


gland, intestinal contents 
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That the organism is allied to the dysentery group of bacilli is as much as can 
be said. Many other unidentified organisms which appear to bear some 
relationship to the cause of death of certain monkeys have been isolated. 

Tuberculosis.—Reference has been made to the possibility of tuberculosis in 
monkeys in'their native state. 

Monkeys have been used extensively for experimental work on tuberculosis, and 
it is well known that when in captivity it is a common cause of death and may 
assume epidemic proportions. 

The bacteriological interest lies in the susceptibility of monkeys to infection 
with the various types of tubercle bacilli. It has frequently been shown that 
the two types of mammalian tubercle bacilli (human and bovine) show equal viru- 
lence for monkeys in general, whilst the avian type is of distinctly lower virulence. In 
spite of this, tuberculosis of monkeys which die in captivity is almost always due to 
the human type of bacillus. This is ascribed to the conditions of life and the greater 
chance of infection with that type of organism. Rabinowitsch (1906) obtained 
cultures from monkeys which had died from tuberculosis in the Zoological 
Gardens in Berlin, most of which appeared to be of the human type. Of thirty- 
two cases from primates (including two ring-tailed lemurs) examined by various 
workers in this country (cited by A. 8. Griffith, 1928), twenty-four proved to be due 
to the human type of bacillus and only eight to the bovine. A strain isolated by 
myself from an orang-utan is at present under investigation and is possibly of the 
human variety. 


BACTERIAL INFECTION OF MONKEYS WHICH HAVE DIED IN THE GARDENS OF THE ZOOLOGICAL 
Society OF LONDON SINCE 1925. (H. H. Scorr anp R. LOVELL.) 


Organism Species of Monkey Number 
Str. pneumonie (Group IV) . Gray’s monkey 
Str. pneumonix (Group ware and Hx mophilus influenzi @ Chimpanzee 
Bact. flexneri <a ae - Gorilla Sie ee ee 
Bact. aertrycke mutton oie e ies =r Baboon ... fom me «a = 
- aoe ies eo oe 

Bact. morgani re as se ea _ Patas cercopitheqne 

-" ee — one ae ae one Orang-utan 

ia a = = ae as om Squirrel monkey . 

= i = as me = mts Abyssinian monkey ie 

” ” se Se ‘as oe = Lesser-white-nosed monke Ay 

” ” ies is ee a ee Crab-eating monkey 
Gram-negative bacterium (? dysentery type) ... = Mona cercopitheque 

oe es * ee ove owe ee Pluto monkey S 

ae a ge das ie rig Hee Western colobus ... 

"a ag - ie ae ma ie Tantalus monkey... 


Pat ete et pet et et et AD OD OD DO 


Other Infections.—Fox (1923) records two Barbary apes dying from infection 
with a member of the Pasteurella group. In his report to the Zoological Society of 
Philadelphia for 1923-4 he mentions infection of two chimpanzees and an orang-utan 
with Staphylococcus aureus, and the death of one of the chimpanzees from a septi- 
cemia with this organism. In his 1926-7 report he records the isolation of 
Streptococcus equinus from the heart blood of an orang-utan dead from bronchitis. 

Diseases Produced by Experimental Methods.—Monkeys have been used experi- 
mentally to elucidate many problems connected with human bacterial infections, 
especially when experiments on smaller laboratory animals have failed to reproduce 
the typical disease. The early work on Malta fever is an excellent example, and the 
work on yellow fever, a more recent one, of their value in this respect. Bruce (1888) 
showed that monkeys, after inoculation with Brucella melitensis, developed a febrile 
condition simulating in many respects human Malta fever. 

Blake and Cecil (1920) consistently produced lobar pneumonia in monkeys by 
intratracheal injection of small amounts of a broth culture of a virulent pneumo- 
coccus (Streptococcus pneumoniz). Such animals generally died in eight to twelve 
days, and .at the necropsy typical pneumonic lesions were found. A similar technique 
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enabled them to produce confluent lobular pneumonia in monkeys by injecting 
cultures of Streptococcus hxemolyticus. They also found that Pfeiffer’s bacillus 
(Hemophilus influenze) when injected intranasally sometimes gave rise to acute 
respiratory disease. 

Flexner (1907) succeeded in producing cerebro-spinal meningitis by the injection 
of cultures of the meningococcus into the spinal canal of monkeys. The pathological 
changes were similar to those found in man. Nicolle (1905) reported successful 
experiments upon monkeys which had been inoculated with tissue from human 
heings infected with leprosy; sixty-two days later a small nodule developed at the 
site of inoculation, in which leprosy bacilli were found. Similar observations have 
been recorded by Reenstierna (1926). Many other organisms, such as Pasteurella 
pestis, Bacterium tularense and Pfetfferella whitmori are also known to be pathogenic 


to monkeys. 
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Filterable Viruses. 
By Epwarp HInNDLE. 


(The Beit Memorial Fellow in Tropical Medicine.) 

CGreneral.—The close approximation of monkeys, especially the higher apes, to 
man, renders them very favourable subjects for the study of human diseases, and this 
is particularly evident in the case of those caused by filterable viruses, some of 
which cannot live in any other kind of host. This might reasonably lead to the 
assumption that monkeys in the wild state would be susceptible to the virus diseases 
affecting man; yet, with the exception of rabies, there seems to be very little direct 
evidence in support of this. It may be only the result of ignorance, however, for 
Balfour (1915) records that in Trinidad the old negroes say that epidemics of yellow 
fever in the island are always preceded by the deaths of large numbers of red howler 
monkeys in the woods. This was certainly the case before the last epidemic, as the 
numbers of dead howler monkeys were noticed by trained observers. It is also on 
record that in 1828, when yellow fever raged in Gibraltar, the local monkeys died 
in large numbers. Hitherto the susceptibility of these species to yellow fever has not 
heen tested, but in West Africa all the local species of morkeys, including the 
chimpanzee, are definitely immune to the infection. Moreover, this immunity 
is natural and not acquired, therefore there is no experimental support for the often- 
expressed view that local monkeys may serve as natural reservoirs of this disease. 

With reference to other virus infections, it is possible that monkeys play some 
part in their dissemination, but, with the exception of the Indian macaques, they so 
rarely come in contact with man that their importance in this connexion must be 
very subordinate to that of domestic animals. 

In the case of rabies, monkeys are liable to the infection, and in common with 
dogs, wolves and a variety of other animals, may serve as a reservoir for the virus, 
but according to Lt.-Col. W. F. Harvey, I.M.S., and Lt.-Col. A. G. McKendrick, I.M.S., 
both former directors of the Pasteur Institute, Kasauli, there is no authentic case of 
man acquiring rabies from a rabid monkey, not even in India, where large numbers 
of semi-domesticated macaques live in the neighbourhood of human habitations. 

Susceptibility of Monkeys to Human Virus Diseases.—Although monkeys, especially 
the chimpanzee, can often be infected with human diseases, there are decided 
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exceptions to this rule, and even in the case of some of the positive records, considerable 
doubt is attached to the nature of the resulting infections. Perhaps the best examples 
of human virus diseases which can be studied only in certain species of monkeys are 
yellow fever and poliomyelitis. 

Yellow Fever.—As is well known, this disease is at present endemic in West 
Africa and in parts of South America, and, until very recently, experimental study of 
the disease was almost entirely precluded by the necessity of using human volunteers. 
At the end of 1927 Stokes, Bauer and Hudson (1928), working in Lagos, made the 
important discovery that Macacus rhesus, and to a lesser degree, Macacus sinicus, 
could readily be infected either by the bites of infected mosquitoes, or the direct 
inoculation of blood or organs containing the virus. Once obtained a strain can 
easily be maintained in monkeys, and the strain I am using has been kept in the 
laboratory for nearly a year without showing any obvious changes in its virulence. 

Subsequently other species of monkeys have been infected, such as Macacus 
cynomolgus and Macacus speciosus, but the susceptible animals are invariably Asiatic, 
and hitherto all attempts to infect Cercopithecus, baboons, and even chimpanzees, 
all African species, have failed. The capricious nature of animal susceptibility is 
well exemplified in Macacus rhesus and the closely related Macacus sinicus. The 
former can readily be infected with yellow fever and almost invariably succumbs to 
it, whilst the latter is much more resistant, often recovers, and cannot be used for the 
successful maintenance of a strain. 

Another peculiar feature of experimental infections is the apparent lack of 
correlation between virulence in man and in monkeys; in fact there is a suggestion, 
based on very few experiments, that mild cases of the disease are more favourable 
than the severe ones for producing infection in monkeys. Thus Aragao, in Brazil, 
produced fatal infections in monkeys by inoculating them with blood from two very 
benign cases, whilst three monkeys inoculated with blood from a very severe attack, 
fatal on the third day, remained uninfected. Similar results have been obtained in 


Africa, for the Asibi strain used by Stokes, Bauer and Hudson (1928) was isolated - 


from a native who merely showed fever for two days with no obvious symptoms of 
yellow fever, yet this strain has shown a high degree of virulence in monkeys. On 
the other hand, a strain derived from a very severe fatal attack in a European 
produced such mild infections and so many failures that its maintenance was 
abandoned. 

The strain used by the author, which has produced almost constantly fatal 
infections in monkeys, was isolated from a Syrian at Dakar whose case was so 
atypical that the original diagnosis of yellow fever was thought to be incorrect 
(Sellards and Hindle, 1928). In spite of these results, however, there has been 
abundant proof that the virus maintains its virulence for man, even after many 
passages through monkeys, for at least six laboratory infections have occurred within 
the past eighteen months, five of which were certainly acquired from infected 
monkeys. The fact that the virus can pass through the unbroken skin of the 
monkey, as shown by Bauer and Hudson (1928), indicates the probable route of 
infection in these cases. 

The course of the disease in monkeys generally consists of an incubation period 
of three to four days, then two or three degrees’ rise in temperature for two days 
followed by a sudden drop to subnormal, with collapse and death. During the febrile 
period, albumin, granular and hyaline casts appear in the urine, and finally bile in 
the serum. Spontaneous bleeding of the gums is seen occasionally, and rarely 
black vomit.” In some cases jaundice can be detected with difficulty, but the only 
certain method of recognizing the disease is by the post-mortem appearances, as 
occasionally even the temperature curve may give no indication of the infection. 

Yellow fever in monkeys produces pathological changes almost identical with 
those observed in human cases of the disease, but the infections differ markedly in 
one feature, namely, in man the virus seems to disappear from the blood (probably 
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also from the internal organs) after the first three days of fever, whilst in monkeys 
the infection progresses until death. Consequently the organs of human subjects 
dead from yellow fever do not seem to contain virus (Aragao, 1928), whilst the blood 
and organs of monkeys dead from this infection are extremely virulent, the liver, 
and spleen kidney often containing 10,000 to 100,000 minimum lethal doses per 
gramme. 

As a direct result of the study of yellow fever in monkeys a method of vaccination 
has been discovered (Hindle, 1928 and 1929) which confers a high degree of pro- 
tection against the disease in monkeys and has also been used with success in the 
recent epidemic in Rio de Janeiro, Brazil (Aragao, 1928). This vaccine consists of 
either a formalinized or a phenol-glycerine suspension of the liver and spleen of an 
infected monkey, killed when the temperature has become subnormal and the animal 
is in extremis. This vaccine has been adopted by the Public Health Department of 
Brazil, and the Colonial Office have made arrangements to give it a trial in our West 
African colonies. There seems every hope of this vaccine furnishing a valuable 
method of protection against yellow fever, which hitherto has depended entirely on 
incessant anti-mosquito campaigns. 

Poliomyelitis ——The experimental transmission of this disease to monkeys was 
first recorded by Landsteiner and Popper (1909), who succeeded by means of the 
intraperitoneal inoculation of the spinal cord from two fatal cases of poliomyelitis. 
Flexner and Lewis (1909), using inoculations direct into the brain, were able not 
only to reproduce the disease in monkeys, but also to carry on the infection in these 
animals. Once it has become established, the subdural injection of a suspension of 
the spinal cord, and ultimately of the cortex, is sufficient, and in this way the disease 
has been passed through several hundred monkeys. In each succeeding passage 
in monkeys the mortality rises until nearly every animal experimentally infected 
dies from respiratory paralysis, as in severe human cases. With this increase in 
virulence the dose required to produce infection gradually diminishes until only 
0-001 ec.c. of a 5 per cent. suspension of the spinal cord is sufficient. The 
virulence of the virus persists for several years, then gradually diminishes, but the 
virulence is renewed after further passage. These fluctuations in virulence may have 
some bearing on the epidemiology of poliomyelitis. 

As in yellow fever, the pathological and clinical aspects of the human disease are 
closely simulated by monkeys infected with experimental poliomyelitis. After an 
incubation period, usually six to nine days, the monkey becomes excitable and tires 
easily, also the fur is ruffled—a general feature of illness in these animals. Within 
a few hours ataxia develops, which gradually merges into definite flaccid paralysis, 
and facial paralysis appears. Paralysis extends until most of the voluntary 
muscles are involved and the monkey is prostrate. The temperature becomes 
subnormal, and the animal generally dies after being in this condition about 
three days. If the monkey recovers, as a result of careful nursing, or the admini- 
stration of immune serum, the voluntary muscles which do not return to normal 
become atrophied as in human eases of the disease. 

Hitherto the monkey is the only animal which has been experimentally infected 
with poliomyelitis, and our knowledge of the peculiar properties of the virus of this 
disease has been derived exclusively from the use of these animals. 

Measles.—Anderson and Goldberger (1911) seem to have been the first authors 
to reproduce this disease in monkeys, although Hektoen (1905) claimed to have 
obtained similar results by the inoculation of ascitic broth blood-cultures from 
patients in the early stages of the disease. Nicolle and Conseil (1911) also reported 
successful inoculation into these animals and further passage from monkey to monkey. 
Although other investigators recorded similar observations the evidence is not 
very conclusive. Blake and Trask (1921) by the intratracheal injection into 
rhesus monkeys of naso-pharyngeal washings from cases of measles, in the pre- 
eruptive and early eruptive stages of the disease, reproduced a constant group of 
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symptoms closely resembling the course of the disease in human beings. The naso- 
pharyngeal washings could also be passed through a Berkefeld N filter and still 
produce the infection, showing that it was not dependent on the organisms of 
the mouth flora. The disease was successfully transmitted from one monkey to 
another, and subsequent experiments showed that recovered animals are immune 
against re-infection, either from another monkey or from human beings. It is 
evident, therefore, that experimental measles in the monkey closely resembles measles 
in man, not only in its pathological features, but also in the immunity acquired 
after an attack. 

Other Virus Diseases—Monkeys are favourable hosts for many other filterable 
viruses in addition to the three mentioned above, but as a general rule it is possible 
to infect other species of animals more convenient to use in the laboratory. Amongst 
the virus diseases of this nature are small-pox, rabies, typhus fever, Rocky Mountain 
fever, Japanese river fever, trachoma, and Oroya fever, etc. When it is desired to 
study the clinical manifestations of these diseases, in some cases monkeys are 
preferable to other hosts, since the course of infection approximates more closely to 
that in man. For the experimental study of such diseases as poliomyelitis and 
yellow fever, however, monkeys are essential, as no other host is known to be 


susceptible. 
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Protozoal Parasites. 
By J. G. THomson, M.B. 


(Director, Department of Protozoology, London School of Hygiene and Tropical Medicine.) 


HUMAN beings and monkeys harbour either in their blood or intestinal tract 
parasites which fall into the four classes of protozoa, namely, the Rhizopoda, the 
Mastigophora, the Sporozoa and the Ciliata. A comparative study of the various 
species in man and monkeys shows that morphologically they are, in some instances, 
identical. Hegner (1928) points out the fact that certain species of protozoa which 
are capable of living with ease in two species of mammals may be an indication 
that the latter are closely related. 

Recent morphological and experimental researches on the protozoa of man and 
monkeys show that both the pathogenic and non-pathogenic parasite of the intestine 
in each may be specifically identical. 

Amebex in Man and Monkeys.—The nine species of entamocebe which have been 
described in monkeys fall into two types corresponding morphologically to Entameba 
histolytica and Entameba coli of man. Recently Dobell (1928) has found and 
cultivated from three species of monkeys, entamcebe which are indistinguishable 
from E. histolytica and E. coli, and he considers these amcebe of man and monkey 
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are specifically identical. Castellani (1908) found histolytica-like amcebe in the liver 
abscess of a monkey, Macacus pileatus, which he named Entameba nuttalli, and 
Mathis described a similar amoeba (Entameba duboscqi) in Macacus rhesus. 
Ameebe, like E. histolytica, have been noted by Wenyon (1926) in the gorilla, and by 
Sudley (1924) and Deschiens (1927) in the chimpanzee. Endolimax cynomolgi and 
lodameba kueneni found by Brug in monkeys are morphologically similar to the 
species found in man. Entameba gingivalis and Dientameba fragilis have not been 
found in monkeys. 

Intestinal Flagellates of Monkeys and Man.—The following genera of flagellates, 
morphologically identical with those found in man, have been found in monkeys: 
Trichomonas, Chilomastix, Giardia and Embadomonas. Trichomonas vaginalis has 
been found in monkeys by Hegner. There is good reason to suspect that these 
flagellates in the intestines of monkeys and man may be specifically identical. 
Tricercomonas has not been found in monkeys. 

Ciliates in Monkeys and Man.—The only ciliate of importance occurring in man 
and the monkey is Balantidium coli. Brumpt (1909) has successfully parasitized 
pigs with balantidia from monkeys, and monkeys have been successfully infected 
with balantidia from man and pigs by Walker (1913). Ziemann (1925) unsuccessfully 
attempted to parasitize himself by swallowing balantidia from a chimpanzee. 

Trypanosomes in Monkeys and Man.—Monkeys in the endemic areas of sleeping 
sickness have been reported as infected with trypanosomes morphologically 
indistinguishable from the human trypanosomes, Trypanosoma yambiense and 
Trypanosoma rhodesiense. Trypanosoma cruzi has been found in the South American 
monkey. As monkeys can be readily sub-inoculated with TJ. rhodesiense and 
T. gambiense from man, there seems no reason to doubt that these animals can 
acquire natural infections. 

Malarial Parasites of Monkeys and Man.—Malarial parasites have been reported 
from various species of monkeys in all parts of the world and it is of particular 
interest that some of these closely resemble the three species found in man. 
Reichenow (1917 and 1920) found parasites in gorillas and chimpanzees similar to 
the three human species and believed them to be the same. Blacklock and Adler 
(1922) found similar forms in chimpanzees. They inoculated the parasites from the 
chimpanzee subcutaneously and intravenously into two human beings but no 
infection resulted. Gonder and Rodenwaldt (1910) attempted without success to 
inoculate Plasmodium kochi into two human beings. Mesnil and Roubaud (1917), 
however, claim to have successfully inoculated a chimpanzee with Plasmodium vivax 
from man. Blacklock and Adler failed to infect Anopheles costalis by feeding on 
parasitized monkeys, and Mayer (1908) found no development of monkey malaria 
took place in Culex pipiens and Aédes argenteus. Although the malarial parasites 
of man and those of the chimpanzee and gorilla respectively seem to be very similar 
in their morphology, further experimental work is necessary before assuming that 
they are specifically identical. 


Helminth Parasites. 
By T. W. M. Cameron, M.R.C.V.S. 


(Lecturer and Milner Research Fellow in the Department of Helminthology, London 
School of Hygiene and Tropical Medicine.) 


ALTHOUGH the primates are, zoologically speaking, the closest of man’s relations, 
comparatively little is known of their helminthic parasites. A very large number 
of helminths have been recorded from human beings—some of them common and 
important, others rare and of academic interest only. Time permits me to consider 
briefly only those belonging to the former group—in number about a dozen. These 
parasites belong to two different zoological phyla—the flatworms (trematodes and 
cestodes) and the roundworms (nematodes). 
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Trematodes.—The important trematodes found in man include Clonorchis, 
Paragonimus, Fasciolopsis, and the three species of bilharzia worms—Schistosoma 
hxematobium, S. mansoni, and S. japonicum. With the exception of the blood-flukes, 
none of these have been naturally found in monkeys. Among the blood-flukes there 
is a single doubtful record of S. hwmatobium occurring in the sooty monkey and the 
recent definite occurrence of S. mansoni in the West African green monkeys in 
St. Kitts. All these species, of course, have been experimentally passed to monkeys 
and it is probable that search in Africa will reveal the definite presence of 
S. hematobium in wild primates. 

Two rare human flukes, Gastrodiscoides and Watsonius, have been equally rarely 
found in monkeys. The flukes naturally occurring in them, however, apart from 
S. mansoni, are more closely related to the forms found in such diverse groups as 
bats and ruminants, than to those in man. 

Cestodes.—The typical cestodes of man are Tenia solium and T. saginata, 
Diphyllobothrium latum and Hymenolepis nana. None of these have been recorded 
from primates, although other species of Hymenolepis have been reported. On the 
other hand the genus Bertiella—related to forms characteristic of the herbivores 
among the mammals—is the typical simian form and there are a number of isolated 
records of this genus from man. 

Among the larval cestodes accidentally harboured by human beings, the most 
important is the hydatid cyst, the intermediate stage of Echinococcus granulosus of 
carnivores. 

This parasite is also found in monkeys, but much less frequently. In man, about 
75 per cent. of the primary infections occur in the liver, about 9 per cent. in the 
lungs, and the remainder elsewhere. In monkeys, however, only about 35 per cent. 
of the cases are hepatic, while about 50 per cent. are pulmonary. This curious 
distribution is probably explained by the size of the small hepatic vessels. If these 
are large enough to pass the parasite (which reaches the liver from the intestine), 
then its next resting place is the lungs. If the vessels are too small it develops in 
the liver. This is reflected in other mammals; and in man, pigs and _ horses, 
hydatid is essentially a liver parasite ; in monkeys, carnivores, rodents and cattle, it 
is a lung form: while in sheep it is equally common in both situations. 

Nematodes.—The characteristic human nematodes are Ascaris, Enterobius, 
Trichocephalus, the hookworms, the Guinea worm and the filaria worms. To these 
might be added (Vsophagostomum, Physaloptera, and Trichinella. 

Ascaris lumbricoides is almost universal in man but although it occasionally 
occurs in apes, it is a very rare and obviously accidental simian parasite. 

Enterobius vermicularis is peculiar to man, but monkeys harbour various species 
of the same genus. The method of infection—personal contact—makes it a parasite 
which would probably be limited to a single zoological genus and the differences 
displayed by the various species in primates form a fascinating zoological study. 

Trichocephalus trichiurus is probably the most widespread human parasite and it 
certainly is the most universal simian parasite, occurring in all the zoological groups 
and regions. It is usually present in very small numbers, especially in monkeys. 

The Hookworms.—Ancylostoma is not found in monkeys, but Necator is. Necator 
americanus is the name given to the human species; a different specific name was 
originally given to the forms from apes in Africa. Biological experiments have, 
however, demonstrated their identity. 

The Filaria worms are mostly human forms, not seen in monkeys, although Loa 
loa has been found in apes. The monkey filarias belong to a distinct genus and 
their closest human relation is Filaria perstans. 

(Esophagostomum is the genus containing the nodular worms of the domestic 
animals, and several common monkey forms are included in it. It has been reported 
from man on several occasions. Related to this genus is another, Ternidens, which 
occurs in apes, Old World monkeys and very rarely in man. 
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Physaloptera caucasica has been found in man fairly commonly in certain parts 
of Africa and it is a common baboon parasite. Tvrichinella is an accidental human 
parasite, caused by eating infected meat, which can be experimentally transmitted to 
monkeys but does not occur naturally in them. 

The commonest monkey nematodes— apart from whipworms—belong to the 
genus Subulura—a genus closely related to the roundworms of poultry and not 
represented at all in human beings. 

The helminthic parasites of man therefore fall into several obvious groups. 
First: Those common to monkeys and man include such forms as Schistosoma 
mansont and Trichocephalus. Second: Human forms accidentally found in 
monkeys——Ascaris, Loa, and so on; as well as simian forms accidentally found in 
man—Bertiella, Ufsophagostomum, Ternidens and Physaloptera. The third—the 
species of the genus Hnterobius—represents an evolutionary series. Probably the 
remote ancestor of the pinworms was a pre-simian form, and it is interesting to 
observe the modifications of the various species and compare the complexity of these 
modifications with the relationships of the host. The differences, for example, 
between the pinworms of man and those of the apes and cercopitheques are less than 
those between man and the Cebidew or New World monkeys. The zoological 
relationships of these groups correspond with these differences. 

From the point of view of preventive medicine, the only important helminths of 
monkeys are the schistosomes and possibly Physaloptera and Trichocephalus. Here 
the monkey is a definite reservoir host and as such must be taken into account in 
devising schemes of eradication. The appearance of Schistosoma mansoni in monkeys 
in those areas in St. Kitts (British West Indies) where bilharziasis is endemic makes 
the control of the disease much more complicated and renders eradication im- 
practicable unless either the monkeys or the snail intermediaries are also eradicated. 
The alternative of treating the human hosts which has been advocated for Egypt 
would have only partial effects. It is highly probable that monkeys in certain parts 
of Africa are also hosts of not only this species but of S. hewmatobium as well. 

Physaloptera has an unknown life history, but it probably requires an intermediate 
host. It is not of sufficient importance, however, to interest the hygienist. Tricho- 
cephalus also is not important clinically, although very widespread; human infection is 
probably always from a human source. The only important monkey helminthic 
disease, therefore, from the point of view of preventive medicine, is bilharziasis. 


Phthiriasis in the Primates: a Sidelight on Phylogeny. 
By V. B. WIGGLESWoRTH. 


(Lecturer and Milner Research Fellow in the Department of Entomology, London 
School of Hygiene and Tropical Medicine.) 


THE lice of warm-blooded animals belong to two great groups: the Mallophaga, 
or biting lice, which occur on both birds and mammals, though they are dominant 
on birds, and the Siphunculata, or sucking lice, which are confined to the mammalia. 

Kellogg concluded, from a study of the Mallophaga of birds, that the distribution 
of closely allied species of these parasites was racial (i.e., followed given races of host) 
rather than geographical. So that, for example, the biting louse on a woodpecker in 
Borneo would be more likely to be found again on a woodpecker in Texas than upon 
a parrot in the self-same tree. Conversely, a study of these parasites may throw 
additional light upon questions of phylogeny. Thus, from an examination of their 
parasites, it can be shown, for example, that the gulls are allied to the plovers, that 
the cormorant is first cousin to the solan goose, and that the flamingo is related 
to the ducks. 
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The sucking lice of mammals tell us the same story: though the mammals are 
not nearly so rich in parasites as are the birds, and the story is less complete. 
The Siphunculata consist of three families. First: the Haematomyzide, which 
contain but one genus and species, Hematomyzus elephantis. The structure of this 
genus is very aberrant and the single species occurs on the elephant in Africa, India 
and Malaya. Second: the Hematopinide, which contain the great majority of the 
sucking lice of mammals. Hematopinus suis, a denizen of the domestic pig all over 
the world, is anexample. Third : the Pediculidz, which occur only on monkeys, apes 
and man. With certain minor exceptions all the lice of the Old World monkeys 
(Cercopithecide) belong to the genus Pedicinus, and this genus is limited to that 
family. The familiar Pediculus occurs upon all races of man, on the two species of 
gibbon of Borneo and Sumatra and on the chimpanzee. With one exception it is 
confined to man and the anthropoid apes. The exception is the spider monkey (Ateles) 
of South America; this exception constitutes one of the most interesting features of 
the story. It has been shown by Friedenthal that both the blood and the hair of the 
spider monkey present characters which approximate more closely to those of 
the anthropoid apes and man than is generally the case with the lower monkeys, and 
it appears probable that—perhaps in virtue of this fact—Pediculus crossed over 
from an anthropoid host to the ancestor of the modern Ateles. If such a cross-over 
occurred, it must have been at some very remote period, for both Ateles and the 
Pediculus it carries have split up into a number of distinct species. Finally, 
the crab louse (Phthirus) is a genus of Pediculidw which has long been regarded as 
peculiar to man ; recently, however, a new species (Phthirus gorillx) has been described 
by Ewing from a gorilla from the Belgian Congo. One must conclude, therefore, in 
so far as one can make any deductions from so small a quantity of fact, that man is 
more closely related to the anthropoid apes than these are to the lower families of 
monkeys. 


Demonstration on the Morbid Anatomy of Monkeys. 
By A. E. HAmerton, C.M.G. 


(Pathologist to the London Zoological Society.) 


By courtesy of Dr. Andrew Balfour, Director of the London School of Hygiene 
and Tropical Medicine, I am able to show some examples of morbid anatomy, 
representing lesions of certain organs, caused by diseases common to mankind 
and monkeys. All the specimens, except one, have been collected by my predecessor, 
Dr. Harold Scott. 

The first specimen is interesting from an obstetrical point of view. It is from 
a case of placenta previa in a monkey (Macacus rhesus). 1 have searched the 
literature without finding a record of a similar case. The animal is a parturient 
female at the end of the first stage of labour. The uterus is occupied by a fully 
developed foetus in a normal position. The placenta was placed low down in 
the uterus, in the lower anterior segment, just above the internal os. A lobe of the 
placenta, the size of a Brazil nut, has come adrift from its attachment, just above 
the internal os, and has prolapsed into the dilated cervix. The monkey died 
during labour, as the result of hemorrhage, and at the post-mortem examination 
there was external evidence of flooding, and the animal was in a blanched and 
bloodless condition. 

[Colonel Hamerton then demonstrated specimens illustrating primary alimentary 
and primary respiratory tuberculosis, and combined tuberculous and mycotic infec- 
tions in monkeys; specimens illustrating sarcoma of the lung in an orang-utan, 
apparently secondary to malignant ulceration of the mouth, with further metastases 
in the liver, spleen and kidneys; and also a case of endothelioma affecting both 
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lungs in a capuchin monkey, with metastases in the thoracic and abdominal glands, 
diaphragm, pleura and kidney. 

Heart disease in monkeys was illustrated by specimens of valvular and mural 
endocarditis, with infarcts in brain and kidneys. Rheumatism did not appear to 
have been associated with these cases. 

Other specimens illustrated dysenteric-like ulceration of the large intestine, with 
thrombosis of the mesenteric veins and miliary abscesses in the liver of a hamadryas 
baboon—from the gall-bladder and liver of which Bacillus aertrycke was isolated— 
and a case of generalized ccenurosis in a Gelada baboon, in which the tissues of the 
breast, shoulders, arms, kidneys, pleural and peritoneal cavities were infested with 
ccenurus cysts, varying in size from that of a pea to that of an orange. | 


Dr. H. H. Scott 


said that the epidemic mentioned by Mr. Lovell was interesting, and was due toa 
carrier; cases had occurred at Monkey Hill in succession. The water-supply 
became blocked and the monkeys were drinking infected water. As soon as the 
water-supply was going again the epidemic was checked. A year or so later, one 
or two of the carriers having been left, it recurred: isolation checked it again. 

With regard to pneumonia, one monkey had died, and the plasmodium of malaria 
had been found in the blood. Three days later another monkey had been taken ill, 
with shivering; a sample of the blood twelve hours after the onset had shown no 
malaria plasmodium, but there were several lanceolate diplococci. The animal had 
died twelve hours later from acute pneumonia. 

Monkeys had been infected with human leprosy. The disease in the monkey 
seemed to clear up spontaneously ; but, if left to itself, there was a further onset 
two or three months later; so apparently it was not entirely eradicated. 


Dr. J. B. Christopherson (President). 


The Darwinian theory of evolution, or a modification of it, is well established— 
we can regard no animal as an independent creation—each has its place on the 
rungs of the ladder of evolution. 

The close relationship between man and monkey is singularly borne out by the 
facts emphasized in this discussion. 

We have good authority for the view that parasites are specific to closely related 
groups of hosts. 

The subtle reasoning of parasitologists, therefore, and of hematologists, supports 
the theory of the evolution of man and monkey from a common ancestor, if 
confirmation were necessary. 

Till recently, the monkey has not been regarded as naturally liable to human 
infections, although, on account of close evolutionary relationship to Homo sapiens, 
it has long been used in experimental medicine. 

The monkey in its natural state has now been proved to harbour parasites which 
cause disease in man and therefore must be placed on the list of mammals to be 
taken seriously into account in preventive medicine. 

The monkey has been shown this evening to be the carrier of various human 
diseases. The importance of this is evident in two ways : 

(1) In the danger of human beings contracting disease from monkeys (protozoal 
diseases for instance)—this would not appear to be a very serious risk at present. 

(2) In the more important added difficulty of getting rid of endemic diseases in 
countries such as the West Indies, on account of the “ reservoir” in the monkey 
host which is inaccessible for curative measures and is not easy to eliminate without 
exterminating the animal. 
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Professor R. T. Leiper, F.R.S., 


sald that when he came to the School of Tropical Medicine twenty-four years ago one of 
the first things Sir Patrick Manson told him was to study the relationship of parasites 
in the lower animals to those of man. To-night he had been struck by the dearth of 
evidence from that side to show the relationship of man to monkeys. If Dr. Cameron 
had had more time, and had gone into some of the rarer forms, he would have shown 
more strikingly, even, that other parasites occurring in man were allied to those of 
the animals usually in contact with him in conditions of domestication. That 
Schistosoma mansoni occurred naturally in monkeys was discovered by Dr. Cameron 
in the last few months. It was probable that the Schistosoma described as magnum 
in West Africa was the same parasite as was found in West African monkeys which 
had become established in the New World. 
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Post-Encephalitis and Its Problems in the Service. 
By Surgeon Commander Horace Hitt, M.B., B.S., M.R.C.P., R.N. 


Chronic Form.—These remarks apply first to the chronic condition of the disease, 
and especially to those undiagnosed cases which are labelled “ neurasthenic,” “ lazy ” 
or  degenerate.”” The disease is contagious or infectious, perhaps slightly so ashore, 
but probably more so in a crowded ship. The cases urgently need treatment in order 
to avoid the fearful crippling which results. Acute cases must be notified. The 
problems of the disease are diagnosis, disposal of the patient, and invaliding. 

Diagnosis.—In any case with nervous symptoms or peculiar symptoms of any 
sort, examine the eyes ; if there is loss or weakness of the power of convergence and 
loss of power of accommodation of the pupil, then the presence of the disease is almost 
certain. These signs are stated by some of the authorities quoted below to be 
present in all cases, and this is probably correct. In his report of April 27, 
1928, Dr. A. C. Parsons, of the Ministry of Health, said that these eye changes 
occurred in 70 per cent. of cases treated for post-encephalitis at Bristol, 1924-1925 and 
1926, and in over 70 per cent. of those at Sheffield. Dr. George Riddoch, also, at 
the annual meeting of the B.M.A., said that this pupillary reaction and loss of 
convergence are always present at some time or other. All the authorities quoted 
below agree that this loss of pupillary accommodation, and loss or weakness of power 
of convergence, are early, important and constant signs. My experience bears 
this out. There is another sign, found in 90 per cent. of cases at my hospital, 
namely, weakness in, or loss of power of movement of, the eyeballs in a vertical 
direction. With these signs present, even if other symptoms are vague, the patient 
should go to hospital. In doubtful cases of nervous origin, to omit to examine the 
eyes for these reactions would be as bad as to omit to examine the heart in doubtful 
cases of dyspnoea. Examination of the eye is a simple and easy method of diagnosis. 

Invaliding.—Every case showing signs of encephalitis lethargica should be 
invalided. The disease, according to statistics in the papers quoted below, kills 
40 per cent. of those attacked, cripples another 40 per cent., while 20 per cent. 
can do something to earn their living. However, these 20 per cent. have only 
had the disease within the last three years or so, and there is no reason to suppose 
that they will not subsequently show further signs. All who have had the disease 
are liable to sudden temporary lapses of mental stability, and, unless these cases 
are weeded out, disaster may follow. An officer of the watch, with mild 
encephalitic symptoms, whose eyes have not been tested may, at any time, lose his 
senses and control, and all on board a ship may suffer. Two typical cases follow :— 

(I) An officer was sent home from abroad with a diagnosis of neurasthenia. 
He was in hospital for a time, was given three months’ sick leave and was sent 
abroad once more; again he was sent home suffering from neurasthenia. He was 
sent to me; I found complete loss of the pupillary reflex to accommodation, and 
loss of power of convergence of the eyes; the pupils reacted sluggishly to light. The 
patient could not keep his eyes converged on an object ; a penholder held at arm’s 
length from his nose and slowly moved towards that organ caused discomfort, his 
eyes watered and he could not converge on it after the pen was within six inches of 
his nose; this afforded a clue. He then gave his history. In about 50 per cent. 
of present-day cases there is no history of an initial febrile attack, but often 
there is a history of influenza, or a chill with diplopia; it was absent in this case. 
The history included insomnia, restlessness at night, peculiar attacks of blinking, 
and eyes fixed and staring for periods of a minute or so, lassitude, lack of concen- 

ration and want of effort. Insomnia by night and sleepiness by day are characteristic 
of this condition. He was found on one or two occasions fully dressed, fast asleep 
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in the middle of the day in somebody else’s cabin, tucked up in the bunk. 
This sudden unaccountable behaviour is also characteristic. Other signs he had 
were trembling of the eyelids when the eyelids were voluntarily closed, and excessive 
blinking when the base of the nose was gently tapped. The pyramidal tracts of his 
cord showed presence of lesions. This is a typical picture of the kind of post- 
encephalitic young people who are walking about to-day. One could spend an 
interesting hour describing cases one might see in the future, first writing down the 
typical eye signs, and then symptoms and signs from the list below, picking one or two 
from each category, e.g., two other eye signs, one respiratory disorder, a pyramidal 
lesion, and a few abnormal mental changes, not forgetting obstinate constipation, 
salivation, asthenia and a history of diplopia. 

(II) A boy, F. H. K., was admitted to hospital with the following history. He 
had been behaving strangely for a month, but not enough to bring him into 
serious trouble until the Jast few days, when his conduct was such as to lead 
one to suspect mental instability. He was emotional and wept on the least 
provocation. One afternoon he went ashore and made himself a general nuisance 
in a shop, eventually purloining a manicure set for which he did not pay. The 
next day he tied all his clothes up in a big parcel and tried to post them. He 
talked a great deal and his manner was sly. While being prepared for hospital in 
the sick bay, he appropriated a cap-ribbon from another boy “ as if the action were 
perfectly in order.” He was stated to be “ noisy and sing lewd songs.” On 
admission he was examined for post-encephalitis. He had diplopia, great difficulty 
in focussing an object near his eyes, the power of convergence being almost lost. 
The diagnosis was made and later he developed salivation and obstinate constipation. 
Physically he was as active as a monkey. His face changed with every emotion 
and was always full of expression. He was kept under observation for a week or 
two, special care being taken to note his hours of sleep at night, for these patients are 
apt to become very wakeful at night and to rampage all over the house; but he slept 
well every night. He was quiet and well behaved while under control and gave no 
trouble. He was finally invalided and sent home with a postscript (to the usual letter) 
which pointed out that he might behave oddly at times. The sequel is interesting : 
A short time after his arrival home, his mother wrote that his behaviour was 
alarming and said: “ A few of the many things he has done since Saturday might 
perhaps explain my reason for writing to you. (1) He has refused to go to bed and 
has had no sleep since he arrived home. (2) He orders me to bed. At 3 o’clock a.m. 
on Sunday he opened tins of fruit, etc., and brought them upstairs. (3) He has 
upset a table of crockery, and flung a kettle of water all over the place, and 
made the house upside down with the contents of drawers all over the place. 
(4) Whilst I was out at the doctor’s this morning, he returned home, took his 
father’s motor-cycle from the garage and is at present in hospital after being detained 
by the police regarding the cycle.” 

It will be understood that the symptoms and signs in this disease may be many and 
varied, but whatever group appears in any one case, the eye symptoms mentioned 
will put one on the right track. If these signs are absent, the diagnosis must be 
carefully re-considered. Tuberculous meningitis, poliomyelitis, and intracranial 
tumours, especially frontal ones, might be thought of. 

Types of the Disease——(a) In boys or girls up to about the age of 18 the type is 
characterized by the typical eye symptoms, followed by mental changes as in the 
second case quoted above. Restlessness and activity dominate the scene. (b) In adults 
the true Parkinsonian syndrome is seen, with the typical eye-signs, expressionless face, 
monotonous voice, slow speech and slow movement when walking. The patient walks 
from his knees, head held stiffly and bowed forwards, arms stiffly by the sides with no 
swing, when turning he turns “ all of a piece.” Mentally he is dull. In nearly all cases 
he is affected by troublesome salivation and constipation. When sitting he remains 
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perfectly still; all natural movement and fidgets are abolished. One can now notice 
tremor ; it is coarse and often characterized by involving movements of a joint, such 
as the well-known “pill-rolling’’ movement. It is « peculiar sign that, in these 
cases, handwriting becomes almost microscopical. The rigidity is more apparent 
than real and the slow movement is not actually caused by rigidity; each may exist 
separately. A dose of hyoscine hydrobromide will sometimes convert, for a short 
time, an apparently rigid encephalitic to a normally-moving person. In some 
patients affected with Parkinsonism, if a limb is put into an awkward position 
(e.g., if the arm be raised) it will remain there while the patient’s attention is 
engaged with something else. 

So-called neurasthenic patients with asthenic symptoms differ from true 
neurasthenics in that they are for ever hoping to get better. I have noticed in post- 
encephalitic patients a peculiar contempt for themselves for having such disabilities 
—of which they are well aware. Even the mental patients after a bout of riotous 
mischief exhibit this contempt and sometimes contrition. An exaggerated trait of 
this kind was observed in a boy under my care who went insane. He was always 
saying that he was no longer any good, that his disabilities made him detest himself. 
He had such contempt for his body that he developed into a most determined 
potential suicide. He beat himself with his fists, so much did he dislike his body. 

Groups of Symptoms and Signs. 

Ocular Signs.—In addition to the typical ones already mentioned, there are 
attacks of blinking, especially to be seen if the base of nose is gently tapped, attacks 
of staring, fixation of eyeballs upwards or loss of power on upward movement, tremor 
of eyelids when voluntarily closed slowly (in Parkinsonism itself blinking may be 
infrequent), the pupils may be unequal. There may be paralysis of a single nerve, 
usually the sixth, sometimes the third, rarely of more than one. Partial ptosis is 
fairly common. Nystagmus, squint and Argyll-Robertson pupils are rare. The 
pupils are very frequently sluggish in their reaction to light, but they contract. 
Hemianopia occurs. Oscillation of the eyeballs is rare but a striking case occurred at 
this hospital, in which, whenever the eyeballs moved, they oscillated like the balance 
wheel of a watch. The typical eye signs ina very slight case may be absent when the 
patient wakes in the morning, but can be easily demonstrated in the evening. 
Papillcedema does not occur. 

Respiratory Disorders.— Paroxysmal attacks of slow and quick breathing may 
occur. There may be cessation of all breathing after twenty or more noisy deep 
breaths. One patient I saw atthe Queen’s Square Hospital took several deep breaths 
and then ceased breathing. He became blue and swollen in the face and the con- 
dition appeared alarming, but his respirations always began again just as one thought 
he must die. Frequent yawning is very common. Hiccough is another sequela. 

Mental Aspects——The physical and mental signs and symptoms vary and the 
disease runs a fickle course. Varying symptoms and signs of nervous disease are 
temporary and often recurrent. Boys and girls up to about the age of 18 show excite- 
ment and restlessness. Lethargy by day and restlessness, insomnia and wandering at 
night are characteristic, together with tics, respiratory disorders and choreiform 
movements. This kind of movement coming on after the age of 15 should be 
carefully investigated before a diagnosis of pure chorea is made. Adults usually suffer 
from Parkinsonism with apparently rigid bodies, and perhaps mania, melancholia, 
confusion or mental dullness. The mental instability of the young is well illustrated 
by the case already quoted. This type of patient performs misdeeds in public and 
acts on the spur of the moment; he does not plan these things beforehand. 

Involuntary movements may be choreiform in character, myoclonic, shuffling and 
stamping, and especially slow, regular rhythmic movements of such amplitude that 
they cause movements in joints. They consist of torsion of the trunk, athetoid 
movements of limbs, spasmodic torticollis and grimaces, shaking of the head, pill- 
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rolling motion of the hands, and to-and-fro movements of the thumb. Tics and 
tremors are also common. Spastic paralysis and muscular atrophies.—There may be 
pyramidal tract lesions and there may be muscular atrophy, notably of one half 
of the tongue. 

Endocrine disorders.—Gross obesity, exophthalmic goitre, diabetes, glycosuria, 
hyperthyroidism. Asthenia is very common, mental and physical weariness being of 
such magnitude that it becomes more than a discomfort. The patient gives up 
trying and gets more and more helpless. 

Abdominal reflexes may be normally present, exaggerated, or absent. This last 
condition is usually associated with a pyramidal lesion. 

General Observations. 

The initial attack appears to have been more severe three or four years ago, but 
latterly a history of an acute onset cannot be so often obtained, unless it is a history 
of “influenza” with diplopia. The initial attack at the present time is often so mild 
that no doctor is called in. A severe initial attack consists of fever, rousable lethargy 
and somnolence, the usual ophthalmoplegia, troublesome constipation, perhaps 
salivation, and a lymphocytic cerebrospinal fluid. Ptosis is common and adds to the 
appearance of lethargy. 

Parkinsonism, etc., following an Injury.—In a somewhat similar form of nerve 
poisoning (syphilis), the onset of cerebral symptoms, such as general paralysis of 
the insane—as a result of trauma—is universally recognized. Injury brings out 
a latent condition. Probably the same decision would hold in the onset of an 
encephalitic state after injury. 

Incidence of the Disease—The number of cases begins to increase in December 
and is waning by May. 

Disposal of cases—Many patients are unfit to live at home. Insane cases 
can be sent to an asylum. The Guardianship Society at Brighton used to board 
out patients with suitable families. The Metropolitan Asylums Board has an 
“ encephalitis lethargica unit” at its Northern Hospital at Winchmore Hill, and 
other institutions as at Darenth Training College. Poor Law Authorities also 
help. Some juvenile cases not diagnosed find their way to the police courts or 
to Borstal Institutions. 

Treatment.—Complete rest for from six months to a year; disinfection of the 
interior of the nose by an oily antiseptic; a long course of Plombiéres colon 
douching; polyvalent autogenous vaccine from the intestinal tract and naso-pharynx; 
tincture of belladonna up to 40 min. a day; also hyoscine hydrobromide, bismuth 
salicylate intramuscularly, and sodium iodide internally; hexamine; induction of 
malaria. 

Of the above, belladonna has the most curative effect when used over long periods. 
In severe juvenile mental cases, I hold the opinion that belladonna is harmful, as it 
seems to increase the mental condition. This is borne out by the fact that one of 
the symptoms of poisoning by belladonna is delirium. The action of hyoscine is 
only transitory and it is temporarily useful in Parkinsonism and in those with fits or 
excessive movements. A suggested remedy is a prescription of chloral hydrate 5 gr., 
tincture of hyoscyamus and tincture of belladonna about 6 minims of each three 
times a day. Those who have been in contact with an acute case should have a 
naso-pharyngeal application of an oily antiseptic. The above remarks are based on 
cases seen at my hospital and elsewhere. 

This description of the disease refers to its aspect during the last two years. In 
cases which occurred formerly in the Navy there are some important differences. 
The following conditions seem to have occurred with some frequency: (a) Head 
retraction; (b) incontinence of urine and feces; this involuntary passage of feces 
has given place to an obstinate constipation, which is almost a constant factor now. 
Other differences are also met with. (1) There was very little or no mention of any 
endocrine disturbances ; (2) the initial attack was more in evidence, and was often 
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labelled influenza, but influenza never causes diplopia; (3) positive and negative 
signs were more in evidence, such as a flaccid paralysis of the legs with the presence 
of a Babinski’s reflex; (4) salivation, a striking symptom of the present-day case, 
was rarely described ; (5) there is now less variation of the reflexes from day to day. 
Formerly the knee-jerks might be absent one day and present the next, and this was 
also the case with paralysis; even in the present-day cases, in the early stages, there 
may be rapidly changing or transient symptoms or signs, including mania, which, 
according to my experience in youthful cases, lasts a week and recurs. 

Discharge to Duty.—It is my opinion that in a case of encephalitis lethargica, 
however mild, the patient should be invalided from the Service. The evidence shows 
that even patients who (while in hospital) have apparently recovered are quite 
unfit for naval duty, and the present opinion is that they will almost without doubt 
develop further symptoms. The symptoms and signs come on suddenly, and may 
attack a man in the middle of an important duty on which the safety of the ship and 
its inhabitants depends. Many patients who have gone to duty have returned 
to hospital, some within a few hours, many within a few days, with a fresh 
exacerbation of all their symptoms. 

Attitude of the Patient.—The attitude of the patient to his condition has already 
been mentioned. We might say a few words on the attitude of the patient towards 
his doctor and his treatment. These patients are childlike in their relationship with 
their doctor. They are always craving his notice and attention, but not his sympathy. 
The peculiarity of these patients is that, unlike the neurasthenic, they do not mention 
rg: symptoms, but from experience I have learnt that what they want me to say 

‘How well you are looking and how much better you have been lately.” This 
hie a great difference to them. Acting on this lesson, if I have been asked to 
see cases in other medical officers’ wards I make a point of going in from time to 
time, just to make the same remark. The patients take a keen interest in their 
treatment; unless strict precautions are taken they will get to know all about 
the medicines used, and in some cases they will even quote the whole pre- 
scription. One case will illustrate this point. A patient with no more education 
or literary acumen than any other was describing his previous history to me, and so 
technical were the words and phrases that I made him repeat it, so that I could copy 
it down. He said, ‘“ When I was in hospital before, I had diplopia, the doctors gave 
me a course of bromides, but it did me no good. I had tremors. I had polyuria. 
The doctor said that the cause of my illness was a cellar in the brain.” This word 
cellar’? puzzled me until it occurred to me in a moment or two that it was “ sella.” 
I asked him if he had been X-rayed. “ Yes,” he said, “the doctor X-rayed my skull 
and saw the cellar in my brain.”” The polyuria, no doubt, had led to a suspicion of 
diabetes insipidus and the sella turcica had been examined. 

A boy had recovered from the disease temporarily and feared being sent back 
to duty. He was sent to me for a final decision. I examined him for the eye-signs. 
Accommodation was normal. Convergence and upward movement of the eyeballs 
were not normal, but neither were they like anything seen in the disease. 
They gave me the impression that they were intentionally made to appear imperfect. 
I made several plans to catch him but could not be certain. At last I put him face 
downwards on a couch and made pretence of examining his back. While doing so I 
mentioned to my attendant that a peculiarity of the disease was an extraordinary 
ability to recognize and tell colours at once. I produced a sample card of coloured 
enamels. While the patient was still lying prone on the couch I held the card so 
that he had to raise his head to look at it, his shoulders being kept down. This is a 
very tiring position and difficult to maintain for more than a few minutes. As his 
head gradually drooped from fatigue, up came his eyes. So eager was he to tell the 
colours that he forgot the upward movement of the eyes for the moment. Presently 
his eyes were fully elevated and held strongly in that position while he was naming 
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the colours. I then put the card under his nose and asked him to read the advertising 
matter ; convergence was perfect. He did not, however, return to duty. 
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Discussion.—COLONEL J. C. KENNEDY asked if Surgeon Commander Hill had ever 
noticed engorgement of the retinal veins in the acute or subacute stages of the disease. 

As in the Navy, so in the Army a number of cases were seen both in the acute and the 
chronic stages. In the chronic stage they were extremely difficult to diagnose, and it was not 
at all uncommon for these post-encephalitics to escape the vigilance of the recruiting medical 
officers. Such cases only attracted attention when some physical or mental incapacity of an 
indeterminate character became evident in the course of military training. Careful investiga- 
tion might be necessary to elicit the true nature of the condition, and it was usually possible 
to trace its origin to an illness some time previous to enlistment, which might have been 
diagnosed as encephalitis, or, more probably, influenza. 

As examples he would quote a series of five cases seen at Woolwich in recruits and 
soldiers in 1927. In all five cases the acute illness was traced back, before enlistment, to 
1924, a year in which encephalitis was prevalent. Two of them were in recruits who showed 
incipient Parkinsonism; one had periodic severe headache and passionate outbursts and 
developed suicidal tendencies, and one was of peculiar medico-legal interest. He was found 
asleep when on guard and was placed under arrest. While awaiting trial, evidence was 
obtained that he had been treated for encephalitis in 1924, and had suffered from periodic 
bouts of pathological somnolence ever since. 

Had Surgeon Commander Hill ever considered the question that might arise as to the 
relationship of vaccination in the case of a post-encephalitic whose symptoms became manifest 
shortly after enlistment? It was obviously a difficult question seeing that little was yet 
known about post-vaccinal encephalitis, but it would probably have to be faced sooner or 
later and would involve a decision as to attributability. 

Surgeon Commander DUDLEY said he could confirm Surgeon Commander Hill’s remarks 
about the change in the clinical picture which had occurred during the last ten years in the 
Navy, as he had seen in 1919 about a dozen of the first naval cases of encephalitis. Without 
exception, these were all at first called cases of influenza, but once encephalitis had become 
familiar, the rousable lethargy made their diagnosis easy. Variable irregular reflexes were a 
marked characteristic of this series. For instance, on one morning the right knee-jerk might 
be brisk and the left absent, while the next day the reverse might be found. These patients 
were all dangerously ill and half of them had died. Doubtless, since so little was known 
about the disease at that time, a great many subacute and mild infections were overlooked. 
All these acute severe cases were characterized by a marked pleocytosis of the cerebrospinal 
fluid. He would like to know if increase in the lymphocytes in the cerebrospinal fluid was 
of general occurrence in subacute cases, and in the chronic stages and sequele. If so, 
repeated cell-counts of the cerebrospinal fluid might be of important prognostic significance, 
just as they were in cerebral syphilis. 

Surgeon Commander HILL (in reply) said that engorgement of the retinal veins had not 
been remarked on in the reports of the eye specialists. Recruiting officers might be helped 
in their difficult task if they grouped the likely signs and symptoms in their minds as 
suggested in the paper. Considering the large percentage of people, especially recently, 
vaccinated or inoculated, it would be easy to show by statistics that vaccination and 
inoculation had been followed by encephalitis or encephalitis lethargica but difficult to 
prove that they caused these diseases; there was a considerable British and foreign literature 
on the subject. 

A lymphocytic cerebrospinal fluid occurred in the acute and subacute cases. In the 
chronic cases the lymphocytosis might disappear, and a change take place in the colloid gold 
reaction, which some observers had recently reported to be present in every case examined. 














JOINT DISCUSSION No. 3. 
Sections of Psychiatry and Weurology. 


[February 12, 1929.] 


DISCUSSION ON PROGNOSIS AND TREATMENT OF 
GENERAL PARALYSIS OF THE INSANE. 


Dr. W. H. B. Stoddart: I have taken the title of this discussion to mean 
“The prognosis of general paralysis in relation to treatment.” This is a more 
ambitious topic than would appear at first sight as, under the heading of prognosis, 
the influence of treatment is taken into consideration in only about 12 per cent. of 
the diseases described in text-books of general medicine. 

It is generally accepted that the natural history of general paralysis includes 
100 per cent. incurability and a fatal termination within a very few years. 

As a basis for our appraisement of the different forms of treatment of general 
paralysis, it would be interesting to know in what proportion of cases a remission 
occurs when the disease is allowed to run its natural course. It might be sup- 
posed that this information could easily be obtained by searching the records for 
the end of the last century, but although several of the authors about that 
time mention the occurrence of remissions, I have been unable to discover, even 
among the tables of ‘the Commissioners in Lunacy, any statement respecting the 
percentage of cases of general paralysis in which remission occurred; but in a 
1926 report of the London County Mental Hospitals it is stated that during the 
three years previous to the introduction of malarial therapy only 2-6 per cent. of 
277 general paralytic cases were improved. 

During the first decade of the present century my practice was to give hexamine 
in general paralysis—about half a drachm a day—with the result that remis- 
sion, enabling patients to return to their own home apparently well, occurred in 
about 25 per cent. of the cases. The drug acted best in those patients who were 
receiving a certain amount of alcohol in the form of brandy at the same time. 
Some of the patients relapsed; 17 per cent. of the original total did not relapse. I 
wonder why nobody else appears to have taken this treatment seriously. Is it 
because of a tacit assumption that 25 per cent. may be the normal number of 
remissions? One thing, however, is certain: general paralytics treated with 
hexamine have no epileptic or apoplectiform seizures, and in certain small mental 
homes in this country it is known to prolong the life of general paralytics. 

Other methods of treatment for which a certain amount of curative value has 
been claimed, may be divided into two categories. The first is specifically anti- 
syphilitic, and the second is the induction of pyrexia by all sorts of methods. We 
are all agreed that ordinary anti-syphilitic treatment with mercury, iodide of 
potassium and salvarsan (or one of its substitutes) is of no avail, as these drugs 
cannot enter the cerebro-spinal fluid and so reach the seat of disease in the cerebrum. 
Accordingly, an attempt was made at one time to bring the drug into contact 
with the spirochetes in the nervous system by injecting a dilute solution of 
neosalvarsan or galyl into the lumbar sac of the spinal canal (4 to 7 c.c. at a time 
of a 1 per cent. solution), but the method proved too dangerous to be continued. 
Marinesco then devised the intrathecal injection of salvarsanized serum into the 
lumbar sac, and this was subsequently elaborated by Swift and Ellis at the Rocke- 
feller Institute. Subsequently Dr. G. M. Robertson, of Edinburgh, applied this 
method to the treatment of general paralysis. Of twelve patients treated three 
were discharged recovered. Sanborn states that he treated twelve patients in the 
same way, and that they were all improved. Mapother and Beaton admit that 
the cases so treated by them had already shown a tendency to remit, while both 
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MacDonagh and Lorenz state that all their patients were made worse by this treat- 
ment. Brynes, being dissatisfied with the method, employed a mercurialized serum, 
produced and employed in much the same way as salvarsanized serum, and in his 
series he states that one juvenile case apparently became normal. One of my own 
patients, who was treated by the introduction of salvarsanized serum into the lumbar 
sac, rather against my advice by the way, made a complete recovery, remained well 
for certainly seven or eight years, and may be alive now, but it must be admitted 
that he was treated by hexamine at the same time. 

Partly owing to the unsatisfactory results, and partly from the theoretical 
consideration that salvarsanized or mercurialized serum introduced into the lumbar 
sac has little or no chance of reaching the spirochetes in the cerebrum, many 
attempts have been made to cure general paralysis by introducing salvarsanized or 
mercurialized serum into the cranium. At first the injections were subdural, but 
more recently they have been introduced into the lateral ventricle. Most physicians 
who have tried these methods have been encouraged by a reduction of the cell-count 
and the globulin content of the cerebro-spinal fluid, but on the whole the clinical 
amelioration appears to have been only slight. We come across such phrases as 
“encouraging results,” “no untoward results,” “no untoward sequele,” and 
‘without danger.” Cotton reported that in a mixed series of cases treated by 
intraspinal or intracranial injections of salvarsanized or mercurialized serum the 
results were as follows: Arrested cases eleven, much improved seven, unimproved 
seven, died six, but from their records the improvement does not appear to have been 
very great. Ina paper by Cestan, Riser and Peres, Journal of Nervous and Mental 
Disease, 1927, on “ The Intraventricular Treatment of General Paralysis,” after 
pointing out the necessity of gradually decreasing the dose in order to avoid killing 
the patient, the authors express the following conclusions :— 

“In svite of the treatment, which was most of the time intense enough and rather 
prolonged, we have never observed any recovery in the right sense of the word, even for the 
patients treated since the apparent beginning of the general paralysis. Deficiency of speech, 
trembling of the tongue and hands, Argyll-Robertson sign, remain unchanged. Never does 
the dementia undergo a favourable modification. The restlessness and the unconnected 
ideas diminish at times, but we know how frequently this occurs in untreated general 
paralysis. We cannot say that the intraventricular treatment has a felicitous influence on 
the evolution of the disease, which keeps on unflinchingly. To sum up, we say with certitude 
that salvarsan injection into the cerebral ventricle brings on a very happy modification of the 
humoral syndrome. It is, up to the present time, the only known treatment which gives 
back its normal composition to the cerebro-spinal fluid. Unhappily, we are forced to consider 
that the action of the aforesaid treatment on the clinical evolution of the disease seems very 
doubtful. ”’ 


A method of introducing salvarsanized serum used by some enthusiasts is by way 
of the occipito-atlantoid ligament, a procedure as unnecessary as it is dangerous, and 
now, | believe, discredited. 

With reference to the treatment of general paralysis by tryparsamide, an arsenical 
preparation to be obtained from the Rockefeller Institute, little of the drug has been 
available in this country, but in America it has been of special service in the 
treatment of neuro-syphilis, including general paralysis. In this form of treatment 
there is a risk of producing optic atrophy in at least from 4 to 5 per cent. of the cases. 
Solomon and Viets, of Boston, state that it is better than, while O’ Leary and Becker, 
of the Mayo Clinic, contend that it is inferior to, malaria for the treatment of 
general paralysis. 

Coming to the pyrexial treatment of general paralysis, several physicians during 
the last half century noted the beneficial effect of pyrexia on the course of general 
paralysis. At Bethlem, in Sir George Savage’s day, there was a case of general 
paralysis in which a large phlegmon developed on one thigh. The disease was 
arrested; but the patient remained in a state of exaltation during the next twenty-five 
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years, and then died, but not from general paralysis. Similar cases of the kind have 
been recorded from time to time. Jacobi, in 1854, and B. Meyer, in 1877, purposely 
produced pyrexia in their general paralytic cases by creating artificial abscesses. 
Sir James Purves-Stewart, in last year’s Medical Annual, mentions that Foster, so 
long ago as 1848, wrote a dissertation on the favourable effect of malaria on insanity, 
and the transfer of mental hospitals to malaria-infested regions was a subject under 
discussion among mental physicians of those days. 

In 1926 the London County Mental Hospitals reported 191 cases of general 
paralysis treated with malaria. Of these, 33 per cent. were discharged much 
improved, but if they limited their statistics to cases which had lasted less than 
eighteen months, the percentage of recoveries was 60 per cent., only 8 per cent. 
of remissions occurring in cases of over nineteen months’ standing. But even in 
cases in which no remission occurred there was a remarkable improvement in the 
general condition. Subsequent salvarsan treatment did not seem to increase the 
number of remissions, but it reduced the mortality to 6 per cent., whereas the 
mortality in cases treated with malaria alone was 32 per cent. 

As you are all aware, this treatment was begun by Wagner-Jauregg in 1917, and 
he gives his latest statistics in the Wiener medizinische Wochenschrift for 1928. 
He states that the average number of cures in cases of general paralysis reported 
by a number of writers amounts to 20 to 30 per cent. of complete recovery 
(capability of work), including all stages of the disease. With regard to the 
earlier stages, the Vienna Clinic records 83 per cent. of complete recovery. 

It is obvious that we can never expect satisfactory results if the disease is allowed 
to execute its ravages for eighteen months or longer before we commence treatment, 
no matter what treatment is adopted. 

The question has been raised whether it is better to transfer malarial blood from 
one patient to another, or whether it is better to employ a mosquito as an intermediate 
host. So far as I am aware, neither method has any advantage over the other. 
With both methods we come across patients who do not contract the malaria, or 
alternatively the malaria fizzles out after the patient has had only six or seven rigors. 
In these cases it has been suggested that one of the other methods of inducing 
pyrexia should be employed: viz., vaccines of streptococci, staphylococci, typhoid, 
tubercle, relapsing fever, rat-bite fever, the Bacillus pyocyaneus, Bacillus proteus, etc., 
or the subcutaneous injection of such substances as sodium nucleinate, hetol, various 
proteids, boiled milk, and so forth. 

G. Stiefler states that among twelve early cases treated only by typhoid vaccine 
and neosalvarsan, three patients remained fit for work for from four to six years. 
G. Vidoni, on the other hand, agrees with Larfargue, Desruelles and Bouvier that 
fever reactions are absent or only insignificant, so that typhoid vaccination was 
found to have no effect on general paralysis. 

With tuberculin, Pilez obtained a remission in 26 per cent. of his patients, eight 
of them remaining alive three years after treatment and still showing slight 
improvement from their former condition. Wachsmann’s figures are not quite 
so satisfactory. 

With sodium nucleinate Donath obtained a remission in 33 per cent. of his 
cases, and Fischer in four out of twenty-two cases, that is about 20 per cent. 

With relapsing fever, Horn, of Vienna, obtained a remission in six out of 
twenty-nine cases, again about 20 per cent. 

The conclusion is, therefore, that with almost any form of treatment a remission 
can be obtained in general paralysis in about 20 to 30 per cent. of the cases, but 
with malaria the percentage is very much higher, so much so that it is to be 
regarded as the treatment par excellence for the disease. 

Contra-indications to the malarial treatment can all be included under one 
heading, viz.: a poor general condition of the patient. This includes advanced age, as 
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in senile general paralysis, the existence of heart disease or nephritis, intercurrent 
diseases such as tuberculosis, or an undue tendency to paralytic wasting or cachexia. 

Some months after a patient has been cured by the malarial treatment, it is 
found in many cases that the cerebro-spinal fluid has become normal, even in respect 
of the Wassermann reaction. On the other hand, I would like to say that, from a 
psychiatric point of view, I would attach little or no importance to any treatment 
which produces a normal cerebro-spinal fluid without a favourable influence on the 
clinical manifestations of the disease. 


Sir James Purves-Stewart: It will help to clear the ground if we bear in 
mind that the term “ general paralysis of the insane” is nothing more than a clinical 
label, whilst “dementia paralytica’”’ is not much better. Surely the time has 
arrived to protest against the perpetuation of vague terms, and to amend our 
terminology in accordance with modern pathology. The disease is essentially a 
progressive syphilitic meningo-encephalitis and ought to be so called. In this I 
have the concurrence of many of my professional brethren. 

I shall not detain you with an account of the morbid anatomy of syphilitic 
meningo-encephalitis, beyond reminding you that two types of syphilitic lesions are 
present ; on the one hand, interstitial syphilis, which is often amenable to anti- 
syphilitic remedies, on the other, parenchymatous syphilis, which is resistant to 
anti-syphilitic remedies. 

Various explanations have been offered for this resistance of degenerative syphilitic 
encephalitis to ordinary drugs. One hypothesis is that mercury, arsenic, or bismuth, 
introduced into the blood-stream, are prevented from reaching the diseased nerve-cells 
by the perivascular and perineural lymph-space, behind which the nerve-cells are 
entrenched. Syphilitic organisms, however, and still more syphilitic toxins, have no 
difficulty in traversing this barrier, and in producing the degenerative changes to 
which the symptoms are due. Now, where a toxin can penetrate, an antitoxin should 
be able to follow it. Unfortunately, however, our bacteriological colleagues have not 
yet provided us with an antitoxin; but I venture to predict that this will be achieved, 
and then we shall have a remedy as specific as the diphtheritic antitoxin. 

Quéry claimed to have produced a specific syphilitic antiserum from inoculated 
monkeys, and to have obtained encouraging clinical results. His work, however, has 
not been followed np. 

In the meantime, until we have a specific antitoxin, we have to content ourselves 
with non-specific remedies. And the purpose of this discussion is to exchange our 
experiences of such remedies. 

Anti-syphilitic treatment by mercury and iodides alone has often been successful 
in removing meningo-vascular lesions, still more when supplemented by salvarsan 
and bismuth. But in degenerative syphilitic encephalitis (so-called general paralysis) 
anti-syphilitic drugs generally fail to arrest the disease. There is evidence that 
modern methods of treatment of the primary infection have a smaller proportion of 
degenerative sequel in the central nervous system. Against this is the claim of 
Dahlstrém! who holds that early treatment by mercury and potassium iodide not 
only fails to cure the original disease but even induces paralytic dementia and other 
forms of neuro-syphilis ! 

The disappointing results of ordinary remedies in syphilitic encephalitis have 
led to the use of other methods, especially the pyrexial treatment. This has been 
a decided advance in the treatment of a hitherto hopeless malady. But a specific 
treatment has not yet been attained. One proof of the non-specific nature of the 
remissions following pyrexial treatment is that the serological reactions often 
remain positive. So long as this is the case, we are not justified in claiming that 
the disease is at an end. 


1 Norsk Mag. f. Legevid , 1928, i, 16 (ref. in Brit. Med. Journ., 1929 (i), 19). 
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Many colleagues, particularly those who work in mental hospitals, have had a 
wider experience than mine in the malarial treatment of syphilitic encephalitis. The 
cases with which I have mainly been concerned are those with early physical and 
mental changes, sufficient, with the serological reactions, to establish the diagnosis 
of paralytic dementia but too early to require segregation in the mental hospital ; 
cases like these are the most hopeful as regards treatment. Others had already 
been certified as mentally unsound but were free from severe dementia. Of late and 
advanced cases with profound dementia I have little experience. This is not 
altogether a matter for regret, for I see little advantage in the prolongation of life 
for a patient who is demented. I hope, therefore, we shall agree that, whatever 
treatment we select, we should concentrate our efforts upon the early cases. 

Within the last ten years a wave of therapeutic activity has arisen and at present 
there are three main lines of attack, viz., by artificial pyrexia, by tryparsamide, and 
by salvarsanized serum, singly or in combination. : 

(1) Pyrexial Treatment.—In 1889 it was noticed that an acute fever sometimes 
induced a remission in general paralysis. Accordingly von Jauregg proposed artificial 
pyrexia for therapeutic purposes. Various substances were used for injection. First, 
foreign proteins, such as tuberculin, sodium nucleinate, phlogetan, mixed T.A.B. 
vaccines, etc.; secondly, inoculations of living organisms such as those of malaria, 
relapsing fever, and rat-bite fever. 

Inoculation with benign tertian malaria has proved to be the most convenient 
method. The series of febrile reactions thus induced can be cut short at will. Now 
and then we find a patient who is resistant to malaria, but in such cases a series of 
reactions can be induced by other means, e.g., by injections of T.A.B. vaccines. 

The results of pyrexial treatment have been variously appraised. 

The most thorough account of malarial treatment yet published is that by 
Gerstmann,’ who has set forth his observations on 400 cases of paralytic dementia 
treated by malarial inoculation. His observations have lasted from five to ten years. 
Gerstmann states that, of his 400 cases, 130 (324 per cent.) are able to carry on their 
former occupations, whilst fifty-one cases (12-8 per cent.) have had incomplete 
remissions. He states that he has never observed a fatal result directly due to 
malaria. He attributes his fatal cases either to some intercurrent malady, to 
cardiac failure, or to the natural course of the syphilitic encephalitis. Consequently 
his proportion of deaths is claimed to be nz/. Judging, however, from the records in 
the text, at least forty-eight of his cases died out of 400, a proportion of 12 per cent. 

I have carefully studied Gerstmann’s references to the reactions in the blood and 
cerebro-spinal fluid. In one place® he expresses his view that in some cases with 
complete remissions there is a tendency, in the course of years, for the reactions to 
return to normal or nearly normal; later‘ he states that in many patients, despite 
complete clinical remissions after malarial treatment, the reactions show no essential 
change. 

Later still, he quotes Dattner® to show that of fifty-three cases of clinical 
remission, twenty-two became completely negative in the blood and cerebro-spinal 
fluid ; ten became negative in the cerebro-spinal fluid but not in the blood ; nineteen 
remained moderately positive and two strongly positive, both in the blood and 
cerebro-spinal fluid. 

Gerstmann therefore gives a second course of malarial treatment after a year 
if, notwithstanding a satisfactory clinical remission, positive serological reactions are 
found to persist. He thus recognizes that serological normality, and not clinical 
remission, is the best criterion of recovery. 

All who have used pyrexial treatment will agree that it modifies beneficially a 
considerable proportion of general paralytics. Some patients, however, remain 


1 Gerstmann, Die Malaria-behandlung der Progressiven Paralyse, 2te Aufi., 1928. 
2 Ibid., p. 115. 3 Ibid., p. 106. 4 Ibid., p. 159. 5 Ibid., p. 161. 
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unbenefited. Moreover, the treatment is not devoid of risk. I have seen five 
cases in which the patients died from cardiac failure during or shortly after a course 
of malarial treatment. Nevertheless, many still hold the opinion that we are 
justified in running risks when attempting to treat an otherwise fatal disease. 

A point to which insufficient attention has been directed is the varying standard 
of recovery. Many are content if the patient’s mental symptoms clear up, completely 
or partially, or even if he becomes less profoundly demented, and can be discharged 
from hospital. 

Another important point is that after pyrexial treatment alone the serological 
reactions do not usually return to normal. No matter how dramatic the clinical 
improvement may be, so long as these reactions remain positive we are not justified 
in considering the patient cured. I have not yet met with a case of syphilitic 
encephalitis in which malarial treatment, by itself, has brought back the cerebro-spinal 
fluid to normal. 

(2) Tryparsamide Treatment.—This drug is an organic arsenical compound, a 
derivative of atoxyl. It was introduced by the Rockefeller Institute, and has been 
in use since 1923. Good results have been claimed in some early cases of paralytic 
dementia. Solomon and Viets’ recorded their experiences in a large series of cases” 
of neuro-syphilis of various types. Their best results were obtained in meningo- 
vascular syphilis. But even in parenchymatous syphilis, previously resistant to 
salvarsan and other drugs, clinical and serological improvement was claimed by 
them in about 50 per cent. of the cases, although fifty injections or more were 
required. Many cases of early paralytic dementia showed remissions after this 
treatment and maintained their clinical improvement for two years. One special 
danger of tryparsamide was noticed, viz., its tendency to induce degeneration of 
the optic nerves. Accordingly a careful look-out was kept for visual failure, and at 
the first suspicion of this the drug was reduced or stopped. Even with these 
precautions, Solomon and Viets saw one case of blindness. They emphasized their 
view that it was often necessary to persevere with weekly injections of tryparsamide 
for a year or longer, before satisfactory results could be expected. Since then Lorenz 
has reported on 317, apparently unselected, cases of neuro-syphilis treated by trypar- 
samide. The proportion of general paralytics is not stated. Of this mixed group, 
152 were recorded as “recovered.” But four of his “recovered” patients had since 
died, whilst fourteen had been re-admitted to State hospitals, so that some of these 
recoveries were, shall we say, incomplete. The average course of treatment in this 
series was by weekly injections over a period of six months, and the tryparsamide 
was supplemented by injections of mercury salicylate once or twice a week. It was 
found impossible, before making a therapeutic trial, to foretell which cases would 
prove amenable and which resistive. 

Reports like the foregoing, although inconclusive, were sufficiently encouraging to 
induce observers in England to make observations of their own. Unfortunately the 
optimistic reports of some of the American observers have not been borne out. Thus, 
W. S. Dawson®* treated twenty cases at the Maudsley Hospital in London. He 
recorded that in two cases the patients died, whilst of the remaining eighteen, 
thirteen were improved clinically and five were not improved; seven were improved 
serologically and eleven were not improved. In only two cases did the Wassermann 
reaction in the cerebro-spinal fluid become negative. Dawson’s opinion was that in 
no case was there produced any remarkable result such as might not possibly have 
been obtained by the use of other arsenical compounds. For the benefit of others 
who may be desirous of trying tryparsamide, I may remind you that the drug is 
given by intravenous injection in doses of 1 to 3 grm. and is best combined or 
followed by a course of mercury, bismuth, or salvarsan. 


1 Solomon, H. G., and Viets, H. R., Journ. Amer. Med. Assoc., 1925, 329. 
2 Lorenz, W. F., Journ. Amer. Med. Assoc., April 21, 1928. 
8 Dawson, W. S., Lancet, 1925, 1072. 











35 Sections of Psychiatry and Neurology 845 


(3) Salvarsanized Serum Treatment.—This method yields results which compare 
favourably with those already mentioned. I shall presently lay before you the 
results of treatment in a series of twenty-four cases treated in private practice. 

I had observed that treatment by pyrexial methods alone, whilst frequently 
producing clinical improvement, in many cases failed to reduce the reactions of the 
blood and cerebro-spinal fluid to normal. In order, therefore, to supplement the 
clinical improvement achieved by the pyrexial course it seemed reasonable to try 
to attack the diseased nerve-cells in some more direct fashion. Accordingly, for 
the lust six or seven years I have followed up pyrexial treatment by a series of intra- 
cisternal injections of salvarsanized serum. 

This method is not difficult. The patient is given an intravenous injection of 
salvarsan, neo-salvarsan, or silver-salvarsan. Half to one hour later, blood is with- 
drawn by venepuncture in sufficient quantity for the clinical pathologist to prepare 
20 to 40 e.c. of serum, according to the technique described by Swift and Ellis. 
This serum is injected next day into the cisterna magna under local anesthesia, after 
the withdrawal of a corresponding quantity of cerebro-spinal fluid for purposes of 
control. In most cases no uncomfortable reaction occurs, or at most a mild rise 
of temperature during the ensuing twelve hours. This is repeated once a fortnight 
for six, eight or more successive fortnights. Observations are made on each occasion 
upon the blood and cerebro-spinal fluid. In the intervals between the intra- 
cisternal treatments, the patient is kept upon regular antisyphilitic treatment 
intravenously or by the mouth. 

The amount of salvarsan in 40 c.c. of “salvarsanized” serum must be very 
small, so that beneficial results cannot properly be ascribed to the salvarsan. They 
may be due to antibodies produced in the blood-serum by the salvarsan; or protein 
shock may be the active factor. I content myself by pointing out the definite 
beneficial results, both clinical and serological, which result from this treatment. 

I now offer some personal experiences of treatment, firstly by salvarsanized 
serum alone, secondly by malarial inoculation alone, and thirdly by salvarsanized 
serum added to malarial inoculation. I have taken fifty-one cases from my 
private notes. Sixteen of these were not subjected to any form of treatment; 
there remain thirty-five cases in which various treatments were employed with 
varying degrees of success, as will be seen in the following tables. A larger 
number in all these categories, showing similar results, were treated in hospital, but 
have been excluded owing to the difficulty in tracing their subsequent histories. 

(a) Treatment by Salvarsanized Serum Alone (Five Cases).—Before the time when 
malarial inoculation first became available in this country as a method of treatment, 
the only method by which I had found it possible to rescue any of my general 
paralytic patients was by injections of salvarsanized serum into the subarachnoid space. 
This treatment was attended by moderate success and certain patients showed 
encouraging remissions. 

One patient had injections into the lateral ventricle administered through a 
trephine-opening in the vertex. But, although the patient showed improvement in 
his cerebro-spinal fluid, this procedure was too heroic for routine adoption. Two 
other cases were treated by repeated intrathecal lumbar injections, according to the 
technique of Swift and Ellis. 

After a visit to Boston in 1920, where I learned from Professor Ayer his 
technique of cisternal puncture, the advantages of this method were so obvious 
that in all my subsequent cases the serum has been delivered directly into the 
cisterna magna. In this way we ensure that the main mass of the serum flows 
forwards to the basal cisterns and thence upwards to its destination in the 
cortical subarachnoid space, including its ultimate perivascular and _perineural 
ramifications. 

The following five cases were treated by injections of salvarsanized serum, 
reinforced in the intervals between and after the injections, by courses of salvarsan 
and mercury. 
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SALVARSANIZED SERUM INJECTIONS ALONE. 





| 


Route and No. of 





























Date. Condition before Treatment. Injections. Condition following treatment. | Remarks. 
Euphoria, delusions, excite- | Intraventri- No a improvement. | Patient died 6 months after 
ment, tremor of face and cular x 4 Blood : +++ | last injection. 
Gene t tongue after Cerebro- pt fluid : 
A ril 1919 Blood - W. R. + + + trephining. W.R.+4+4+ 
te Cerebro-spinal fluid : Cells, 12 
.R. i ; 
Cells, 104 per c.mm. 
ee ete. Lumbar x 6 No clinical improvement. Developed transient right 
Blood : R.+ ++ Blood: W. R. + + + hemiplegia with aphasia ; 
Case II. Cerebro- jo fluid : Cerebro-spinal fluid : no further history avail- 
Oct., 1919 W.R.+ ++ W.R. + + + able. 
Cells, 40 Cells, 5 
Certified case, grandiose. | Lumbar x * ~ Released from certificates 6 months later remaining 
Blood: W. R. + + + and returned to work. well. 
Case III. Cerebro-spinal fluid : Blood: W. R. - - - Blood: W. R. — — — j 
May, 1920 W.R. ++ - Cerebro-spinal fluid: Cerebro-spinal fluid : 
Cells, 132-9 W.R. - - - W.R. -— - —- 
Cells, 12-3 Cells, 14 
Gold. 0000000000 
| “a Loria, transient dys- | Cisternal x 5 ie ntally normal. Fits 83 years later, free from 
asia. R. Jacksonian fits. ceased. symptoms. 
Case IV. Blood : W.R.+ + - Blood: W. R. - -— - Blood: W.R. — — — 
May, 1920 Cerebro-spinal fluid : Cerebro- spinal fluid : Cerebro-spinal fluid : 
W.R.+ 4+ 4+ W. R. -- Ww.R.- - - 
Cells, 142 Cells, 9-7 Cells, 0-3 
Gold, 0000000000 
Emotional, dysarthria, Cisternal x 8 Mental excitement con- Certified 2 months after 
tremors. tinued. treatment. 
Case V Blood: W. R. + + + Blood: W. R. — - - Died 4 months after treat- 
July, 1921 Cerebro-spinal fluid : Cerebro-spinal fluid : ment. 
— W. R. + + + W.R.+ + 4 | 
Cells, 74-7 Cells, 4-06 | 
Gold, 4332210000 | 








(b) Treatment by Malarial Inoculation Alone (Six Cases).—About 1923 treatment 
by malarial inoculation became more easily available in England. Accordingly, 
a series of patients were treated by malarial inoculations alone. My earlier 
experiences were less encouraging than I had been led to hope, as will be seen from 
the record of the first six cases thus treated. 

These six patients, although free from cardiac or renal disease, were in fairly 
advanced stages of syphilitic encephalitis, and probably nowadays some of them 
would not be selected for pyrexial treatment. Two died during the malarial 
course, whilst three died after the malarial infection had subsided, after intervals 
of eight days, three weeks and four months respectively. 

It would be unfair to assess the mortality of malarial treatment from so small a 
group of cases as this. Accordingly, if we add to the original six cases the 
succeeding twenty-four in which pyrexial inoculation constituted the earlier 
part of the treatment, we find the mortality, early and late, of the thirty cases was 
ten (excluding one extraneous death from smallpox and another from pneumococcal 
infection). And if we subtract the five patients who died, months or years later, 
long after the malarial infection was over, we reach a mortality amounting to five 
cases out of thirty. 
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TABLE 2.—TREATMENT BY MALARIAL INOCULATION ALONE. 





Date. Condition before Treatment Condition after Treatment. Remarks, 








Already certified and in | Progressive enfeeblement. Died 3 weeks after completing 
mental hospital. Grandiose, | malarial course. 
dysarthric, Argyll-Robert- 





Case I. son pupils. 
Nov., 1923 Cerebro-spinal fluid : 
W. R. + + 4+ 
Cells, 10-8 
Gold, 5555431000 
Certified 3 years ago. After After 7 malarial daily rises Died of cardiac failure on 9th day 
a year, spontaneous remis- developed transient hema- from first onset of pyrexia. 
sion lasting 12 months. turia. . 
Case II. Re-certified. Confused, No improvement mentally. 
April, 1924 dysarthric, tremors, Argyll- 


Robertson pupils. 
Cerebro-spinal fluid : 
Not examined. 





Already certified and in Died on 2nd day from malarial pyrexia. 
mental hospital; mental 
confusion with advancing 
dementia for 6 months; 

Case III fixed pupils, knee-jerks 
Dec., 1924 and ankle-jerks absent. 

Cerebro-spinal fluid: 
W.R. +++ 
Cells, 56-6 
Gold, 1112334320 


| 
rat tes | 














Moderately advanced case. Had been treated 4 months | Further treatment, by salvarsanized 
previously in Vienna by malarial inoculations followed by serum, was refused. 
3 subcutaneous injections of milk and by 20 intravenous Patient died 2 months later. 
Case IV injections of salvarsan. Mentally confused, dysarthric. 
Feb., 1925 Cerebro-spinal fluid : 
W.R. + + 4 
Cells, 14. 
Gold, 544433200 
Certified case, excited, dys- No clinical improvement. 
arthric, tremors. Cerebro-spinal fluid not avail- 
Case V. Blood: W. R. + + — able. 
June, 1925 Cerebro-spinal fluid : 
W.R. + + + 


Cells, 40. 
Gold, 5544221100 








Exalted, dysarthric, transient Died from cardiac failure on day following the 6th successive malarial 


aphasia. crises. 
Case VI. Cerebro-spinal fluid : 
Oct.,19956 | W.R.+4++4 
| Cells, 44-7 


Gold, 355544210 








These results are inferior to those already noted after salvarsanized serum. Yet 
it is common knowledge that other workers have obtained encouraging results 
from malarial treatment alone. It is noteworthy, however, that in many records 
serological observations have been scanty and often absent. 

Some time ago it seemed to me that better results might possibly be achieved by 
giving a course of malarial treatment followed by a course of intracisternal serum 
injections, in the hope of securing the constant serological improvement previously 
noted. The following table shows the results thus far attained in a series of twenty- 
four consecutive cases. 
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TABLE 38 (1).—TREATMENT by PYREXIA plus INTRACISTERNAL SALVARSANIZED SERUM. 


SUMMARY OF CLINICAL RESULTS. 





38 





Condition after 


Treatment 
treatment 


Date | Chief clinical phenomena | 


| | 


| Remarks 





a 





Dysarthria, epileptic | Sodium nucleinate x 8, alternating with | Fits continued, dysar- 


' Returned to work as 


























A, 
1922 fits, Argyll-Robert- salvarsanized serum Xx 4 thria disappeared solicitor for over a 
son pupils, absent year 
ankle-jerks 
1924 | Dysarthria, fits, men- Salv. serum x 4 Mental confusion Returned to work for 
| tal confusion cleared up, fits another two and 
diminished a half years 
1927 | Dysarthria, fits, eu- Salv. serum x 6 Epileptic fits con- Certified in 1928 and 
phoria tinued, transient placed in mental 
L. hemiplegia hospital; alive in 
1929, seven years 
after original ob. 
servations 
| First Condition after first Further 
| treatment treatment treatment 
| 

B. Tabo-paralysis, Ar- Salv. Remained mentally | Malaria | Mentality completely Died from small-po: 
May, gyll-Robertson serum x 5| confused with x 9 normal, tabetic in 1926 
1923 | pupils, ankle-jerks delusions signs persisted 

| absent, mania, 
| delusions 
} 

C. | Recurrent aphasia,,; Malaria | Delusions, memory Salv. Mentally clearer Improvement main- 
July, | tremors, dysarthria, x 10 poorer serum X 7 tained for 2 years, 
1923 Argyll - Robertson then progressive de 

pupils mentia. Alive in 
1929 in good phys- 
| ical condition 

D. | Seen as certified case;| Malaria — Salv. Mentally clear, dis- Returned to work as 

October, | grandiose, dysar- | twomonths serum X 4 charged from certi-| journalist for 3 
1923 thria, tremors, Ar- | before ob- | ficates years 
gyll- Robertson) servation | 
pupils 
January,| Mentally alert, no — — _ At work until 1928 
1926 tremor or dysarth- Subsequent history 
ria, Argyll-Robert- not available 
son pupils, left 
ankle-jerk absent, 
right plantar ex- 
tensor 
E. Seen as certified case;| Malaria | Confusion cleared Salv. Excitement and con- — 
July, confused, excited, x 6 | up but exaltation serum x 6, fusion disappeared. 
1923 delusional, no dys- | continued Memory still poor 
arthria | 
Nov., a -- -- Bismuth — — 
1924 oleate 
intramus- 
cular, x 6 
April | Increased confusion, _ _— _ _ Died May, 1925 
1925 dysarthria, epilep- 
tic fits, excitement 

















39 Sections of Psychiatry and Neurology 849 


TABLE 3 (2).—TREATMENT by PYREXIA plus INTRACISTERNAL SALVARSANIZED SERUM. 


SUMMARY OF SEROLOGICAL RESULTS. 





Date 





|- por 





[928 


tory 


1924 


1927 


May, 
1923 


July, 
1923 


Oct, 
1923 





June 
1926 


July, 
1923 


Nov. 
1924 


First After first treatment Further treatment Result of further 


Before treatment treatment treatment 


Blood: W. R. + + 4 Sodium nucleinate x 8, alternating Salv. serum x 4 Blood: W. R. + + 
Cerebro-spinal fluid : with Cerebro-spinal fluid : 

W.R. + + 4 W.R. + + + 

Cells 66-2 per c.mm. Cells, 2-9 per c.mm. 

Gold, 1244421000 : Gold, 2211100000 
Blood: W. R. + + 4 Salv. serum x 4 Blood: W. R. -+ + + 
Cerebro-spinal fluid : Cerebro-spinal fluid : 

R + + W. R. + + 4+ 

Cells, 12-6 Cells, 2-6 

Gold, 5555523100 Gold, 3333322000 
Blood: W. R. + + 4 Salv. serum x 6 Blood: W.R. + - 
Cerebro spinal fluid : Cerebro-spinal fluid : 

W.R. + + 4 W.R. + + + 

Cells, 11-4 Cells, 1-6 

Gold, 2433333100 Gold, 1111221000 


Blood: W. R. 4 Blood: W. BR. - - - 





Cerebro-spinal fluid : Cerebro-spinal fluid : 
W.R + + Salv. serum x 5, followed by malaria x 9 W. R. + + + 
Cells, 40 Cells, 10 
Gold. 5555543100 Gold 

Blood: W. R. + + 4 Malaria Blood: W. R. + -+ + Salv. serum x 7 Blood: W. R. + + + 

Cerebro-spinal fluid : x 10 Cerebro-spinal fluid : Cerebro-spinal fluid : 
W.R. + + 4 W. R. + + 4 W. R. + + + 
Cells, 53-4 Cells, 15-6 Cells, 3-1 
Gold, 5554444320 Gold, ? Gold, 5554320000 


Malaria Blood: W. R. + + + Salv. serum x 4 Blood : W. R. + 4+ 


2months Cerebro-spinal fluid : Cerebro-spinal fluid : 
before W. R. + + 4 W. BR. + + + 
observation Cells, 15-6 Cells, 11-8 
Gold, 5553331000 Gold, 5544420000 


Blood: W. R. — — 
Cerebro-spinal fluid : 
W.R. - - - 


Cells, 1-4 


Gold, 3333321000 
Blood: W. R. — - Malaria Blood: W. R. — — - Salv. serum X 6 | Blood: W. R. — — — 
Cerebro-spinal fluid : x 5 Cerebro-spinal fluid : Cerebro-spinal fluid : 
W. BR. + + + W.R. + + 4 W. R. + + 4 
Cells, 157-2 Cells, 168-6 Cells, 16-6 
Gold, 5522443100 Gold, 5532210000 Gold, 4445555321 


Blood: W. R. — — — 
Cerebro-spinal fluid : 
| W.R. + + + 

| Cells, 5-3 

Gold, 4444332100 


Bis. oleate intra- 
muscular x 6 
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TABLE 3 (1) (continued) CLINICAL RESULTS. 
} | 






































, ie First Condition after tirst Further Condition after 
Date Chief clinical phenomena treatment | treatment treatment yp eet , Remarks 
~— | | aed 
F. Tabo-paralysis, per-| Malaria No improvement Salv. Mentally normal, no June, 1926, mentally 
April, forating ulcer, dys- | x 6 serum x 5 fits, no dysartbria normal. Tabes as 
1924 arthria, tremors, | before 
epileptic fits 
G. oe attack,| Malaria |No more attacks, Salv. Dysarthria less In 1929 dysarthria 
June, ysarthria x 8 dysarthria still serum x 5 slight, no other 
1924 present mental or physical 
abnormality. Blood 
and_ cerebro-spinal 
fluid both normal 
H. Mentally facile, tran- | Malaria Dysarthria gone, Salv. Mentally normal, no Seen i in 1999, remains 
July, sient R. hemiplegia, x % | mentally clearer | serum x 6 fits, no dysarthria normal 
1924 dysarthria 
| 
a Seen as certified case;  Mistewie Still exalted and Salv. “Mentally alert. deubt- In June, 1926, enciedk 
July, grandiose, inco- x % dysarthric serum xX 6! ful dysarthria home, released from 
1924 herent, dysarthria, | certificate s. In 
old R. hemiplegia January, 1929, still 
oa, normal 
and with completely 
negative serological 
reactions in blood 
and_ cereb1o-spinal 
fluid 
PS Seen ascertified case;| Malaria | Still exalted and Salv. Still exelte d oul Fre a sasievial te treat- 
Sept., grandiose and con- x 10 | confused serum X 6 confused. No im- ment proposed. 
1924 fused provement Alive in 1929, men 
tally confused 
; no 
Kk. Epileptic fits, dys-;| Malaria |No major fits, Salv. No dysarthria, olfac- Mentally normal and 
October, phasia, dysarthria, x 6 | minor olfactory serum x 6 tory aure at rare alert. No more fits 
1924 the ag normal, | aure, dysarthria intervals oraure — 
nee-jerks and less 
ankle-jerks absent 
L. Tabo-paralysis, con-| Malaria Transient mental Salv. Mental dete srioration Increasing de 2mentia. 
October, fusion, dementia x 5 improvement serum xX 6 continues, excite- Died April, 1925 
1924 | | ment, exaltation 
M. Confusion and de- Malaria, No improvement Salv. Acute mania appear- Died from exhausti n, 
April, mentia of twelve | two inocu- | serum x 5! ed and persisted June, 1925 
1925 months’ duration. | lations, no 
Argyll - Robertson! pyrexia 
pupils induced 
N. Seenin mental hospi-| Malaria | Delusions subsid- Salv. | Mentally clear, free | Released from certifi 
April, tal, already certified x 6 ing, confusion serum X 6| from delusions, no} cates. In November, 
1925 for twelve months; less tremors, Argyll-| 1927, mentally nor- 
grandiose, tremors, | Robertson pupils| mal 
Argyll - Robertson still present 
pupils 
O Dysarthria, tremors, Malaria | Remaine od ” dysar- Salv. Remains emotional, Subsequent history 
May, right hemiplegia, x 6 thric and emo-|serum x 6| with occasional after Dec., 1925, not 
1925 transient aphasia | tional aphasia and right- obtainable 


| sided transient 
hemiparesis 
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TABLE 83 (2) (continued) SEROLOGICAL RESULTS. 















































Date Before treatment PO After first treatment Further treatment | a 
Fr Blood: W. R. ‘ Malaria Blood: W. R. ? Salv. serum x 5 Blood: W. R. — — — 
y | \pril, | Cerebro spinal fluid: x 6 Cerebro-spinal fluid : Cerebro-spinal fluid : 
iS 1924 W.R ' W.R.+ + - 7. se = - 
Cells, 70 0 | Cells, 2-6 
Gold Gold, 0001332210 
: July, 1928 
G. ond W. R. + 4 Malaria | Blood: W. R. + + +4 Salv. serum x 5 | Blood : W.R.4+4+- -- - 
a Oe June, | Cerebro spins al fluid : x 8 | Cerebro-spinal fluid : | Cerebro- nial fluid: 
r 1924 W.R + W. R. + + + W.R. - - - --- 
al ( ‘ells, 61-2 | Cells, 23-2 Cells, 3-3 
d § Gold, 4444433000 | Gold, 5554322000 | Gold, 1111000000 0000000000 
al 
July, Ag salvarsan, N.A.B. and bismuth continued ° 
1928 | for another year 
H Blood: W. R. 4 } Malaria Blood: W. R. + + 4 Salv. serum x 6 Blood: Ww. R--- 
1S July, | Cerebre pina] fluid : a Cerebro-spinal fluid : | Cerebro-spinal fluid : 
1924 | W. R. 4 W. R. + + + W.R.- —-— 
Cells, 27 9 Cells, 18-3 | Cells, 2-6 
| Gold, 2221100000 Gold, (3222220000 Gold, 0000000000 
| Blood: W. R., 4432 Malaria Blood : R. ‘Salv. serum xX 6 | Blood : W. R. 0000 
ck July, | Cerebro-spinal fluid : x 7 C erebro- spinal ‘fuia Cerebro-spinal fluid : 
m 1924 W. R., 4433 W. R. 4440 } ‘ 
mn Cells, 27-0 Cells, 9 | Cells, 2 
il} Gold, 5555443210 Gold, 4554433210 | Gold, 3444100000 
a) 
ly June, Mercury and bismuth continued for a year | Blood: W. R. 0000 
al & 1926 | Cerebro-spinal fluid : 
od . | W. R. 0000 
al , Cells, 2 
| Gold, 2100000000 
J Blood: W. R. + + 4 Malaria Blood: W. ++ — | Salv. sernm x 6 |Cerebr W.R. 
it Sept. | Cere - spinal fluid : x 10 Cerebro- nto fluid : Cerebro-spinal fluid : 
d. 1924 W.R. 4 | W.R. + + 4 W.R. - — - 
n | Cells, 16-6 Cells, 8-9 
Gold, 4445553100 Gold, 1122211001 
1928 
K. Blood: W. R. | Malaria | Blood: W.R. + + + | Salv. serum x 6/| Blood: W. R. --- 
nd Oct. Cerebro spins al fi aid : | x 6 Cerebro-spinal fluid : | Cerebro-spinal fiuid : 
its 1924 W.R + W.R. ++ + | W.R.+ ++ --- 
Cells, 194- 9 Cells, 21-3 Cells, 5-9 
Gold, 5555555530 Gold, 3334442100 | Gold, 1222000000 00000000 
L. Blood: W. R. + Malaria Blood: W. R. + + + | Salv. serum x C6 | Blood: W. R. — — — 
la. Oct. Cerebro spinal fluid : x 8 Cerebro-spinal fluid: | Cerebro-spinal fluid : 
1924 W.R. + W.R. +++ W. R. + + + 
Cells, 112 2 Cells, 18 Cells, 5 
Gold, 5543331000 Gold, 5555410000 Gold, 4444100000 
M Blood: W. R. + + 4 Malaria, Salv. serum x 5 | Blood: W. R. + + + 
April Cerebro-spinal fluid : two inocu- Cerebro-spinal fluid : 
1925 W.R. + + 4 lations. No — ‘ | W.R. +++ 
Cells, 36 pyrexia | Cells, 5 
Gold, 5554411000 induced Gold, 1111111100 
Nov. 1927 
N. Blood: W. R. 4+ : Malaria Blood: W. R. — — — | Salv. serum x 6 | Blood: W. R. --- 
ifi April | Cerebro spin al fui: x 6 Cerebro-spinal fluid : Cerebro-spinal fluid : 
r, 1925 W. R. 4 W.R. + + + W. R. - - - -—-= 
or- Cells, 22-8 Cells, 4-3 Cells, 1-6 "- §-3 
Gold, 5555554200 Gold, 566502000 | Gold, 5589210000 “s 012211000 
0. Blood ‘ xxamined| Malaria Blood : W. R. — — — | Salv. serum x 6 | Blood: W. R. — — — 
May Say. [eee x 6 Cerebro-spinal fluid : | Cerebro-spinal fluid : 
ry 1925 W. R. + + + | $a = 
ot Cells, 15-2 Cells, 2-6 
| Gold, 112321000 | Gold, 1112230000 
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TABLE 8 (1) (continued) CLINICAL RESULTS. 





42 




















Date Chief clinical phenomena 
P, Tabo-paralysis, con- 
July, fusion, dysarthria 
1925 
q. Seen as certified case, 
Feb., recent mania, 
1926 tremors, dysar- 
thria, exaltation 
R. Dysarthria, tremors, 
Nov., Argyll Robertson 
1928 pupils, ankle-jerks 
absent 
S. Tabo- paralysis, eu- 
Nov., phoria, dysarthria, 
1925 tremors 
7. Emotional, facile, 
Feb., confusion, trans- 
1926 ient aphasia, no 
tremors or dysar- 
thria 
U. Dysarthria, tremors, 
July, transient R. hemi- 
1926 plegia 
y. Dysarthria, aphasia, 
Jan., epileptic fits, Ar- 
1927 gyll- Robertson 
pupils, ankle-jerks 
absent 
W. Hallucinations, epi- 
October, leptic fits, dysar- 
1927 thria, Argyll- 
Robertson pupils 
X. Euphoria, tremor of 
July, face and tongue, 
1928 Argyll - Robertson 


pupils, ankle-jerks 
absent, L. plantar 
extensor 





Malaria Confusion persisted 


x 6 





(two inocu- 
lations 
required) 
Malaria No’ improvement 
x8 noted 





Malaria — 
eighteen 
months 

previously 





| 
| 
| 


| 
| 
| 
| 
| 


First Condition after first | Further Condition after 
treatment treatment | treatment treatment 
Malaria Excitability per- | Salv. Dysarthria disappear. 

x 9 sisted serum x 6| ed, excitability 

continues 
Malaria | Less exalted | Salv. Mentally normal and 
x 6 | serum 4 awaiting discharge 
from certificates 
Malaria Dysarthria less, no Salv. Dysarthria dis- 
x 6 laryngealtremors| serum x 6| appeared, mentally 
normal 
Malaria No improvement | Salv. | No change 
x 3 noted |} serum x 4 


Salv. No change 
serum X l 
Salv. Dysarthria less 


serum xX 6 


Dysarthria cleared 
up, fits ceased but 
reappeared a 
month later 


Salv. 
serum X 3 


| 





Malaria Epileptic fits ceas-| Salv. Mild _ hallucinations 
x 8 ed, hallucinations| serum x 7 still persist, no 
(twoinocu- persisted mental confusion 
lations or dysarthria 
required) 
Malaria | Mentally clear, no Salv. | Mentally normal, no 


ye 


exaltation 


serum xX 7| tremors, ankle-jerks 
absent, L. plantar 


extensor 


Remarks 


Refused continuatio: 
of treatment. N 
further histor 
available 


Died from pneun: 
coccal septicemia 
with termina. 
meningitis 


In July, 1927, remaiis 
mentally norrial 
also free from dys 
arthria or tremors 


Died suddenly a weel 
after 4th serum in- 
jection 


Died from heart 
failure 8 days afte 
serum injection 


January, 1928, sudd 
right hemiple 
with total apha 


In September, 192%, 
still alive but dys- 
arthric, euphoric 
and ataxic with 
knee-jerks 1 
ankle-jerks absent 


Still mild hallucin. 
tions in December 
1928 


Mentally normal uj 
to Jannary, 1929 








| 


and } 





Ju 
l! 


On 
19 
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TABLE 3 (2) (continued) SEROLOGICAL RESULTS. 









































Date Before treatment Pa. After first treatment Further treatment eee ee 
Blood: W. R. + + 4 Malaria Blood: W.R. + + 4 Salv. serum x 5 | Blood: W. R. + + + 
July Cerebro spinal finid: x9 Cerebro-spinal fluid : Cerebro-spinal fluid : 
1925 V.R W. R. + + 4+ W.R. + + + 
Cells, 56- 6 Cells, 39.7 Cells, 9-6 
Gold, 5555542100 Gold, 5554320000 _ Gold, 3221100000 
Blood: W. R. + + 4 Malaria Blood: W. R. +++ | Salv. serum x 4 | Blood: W. R + + + 
Feb Cerebro-spinal fluid : 6 Cerebro-spinal fluid: Cerebro-spinal fluid : 
1926 \ .. ++ 4 W.R. + + 4 W.R.+ 4 - 
Cells, 18-6 Cells, 10-6 Cells, 5-3 
Gold, 1134521000 Gold, 1144330000 Gold, 1112210000 
July, 1927 
Blood: W. R. ? Malaria Blood: W. R. + 4 Salv. serum x 6 | Blood: W. RR. —- — — — — — 
Nov Cerebro-spinal fluid : x 6 Cerebro-spinal fluid : Cerebro-spinal fluid : 
1925 W R. + + 4 W.R.+ + 4+ W.R. -— -— - 2. -- 
Cells 9 Cells, 26-3 Cells, 1-3 
Gold, nis 2442100 Gold. 1112342100 Gold, ) COOODOOOD 0001221000 
Blood: W. R. ? Malaria Blood: W. R. ? Salv. serum x 4 Blood : R. 
Nov. Cerebro-spinal fluid : x Cerebro-spinal fiuid : Cerebro- pata! ‘ania: 
1925 W. R. + + 4 W. RR. + + 4 be R. NM +- 
Ce Us, | 84 Cells, 2-0 ells, é 
Gold, 2444455210 Gold, ? Gold. 6111110000 
Blood: W. R. 4 Malaria x6 Blood: R. Salv. serum x 1 Blood: W. R. ? 
Feb Cerebro-spinal fluid: (twe inocu- C oo potent ‘uid: Cerebro-spinal fluid : 
1926 W.R lations .R. + + 4+ W. R. 7 + + 
Cells, 64 required) C ells, 10 Cells, ! 
Gold, 4443210000 Gold, 3332100000 Gold, Bob5554: 300 
Sept.; ., 1927 
Blood: W. R. - _ Malaria Blood: W. R. — — — | Salv. serum x 6 Blood: W. R. ? ? 
July, Cerebro-spinal fluid : x 8 Cerebro-spinal fluid : Cerebro-spinal fluid : 
1926 W.R t W. R. + + 4 .R++- ++ — 
Cells, 18-1 Cells, 8-4 Cells, 4-6 2-6 
Gold, 0112230000 Gold, 2383221000 Gold, 2233321000 0001211000 
Malaria Blood: Ww. + + +4 Salv. serum x 8 Blood: + + + 
Jan. 18 months | Cerebro- aan fluid : Cerebro-spinal fluid : 
1927 previously W.R. + + 4 W. RR. + + + 
Cells, 18 Cells 4 
Gold, 4443200000 Gold, 4444330000 
Dec., 1928 
Blood: W. R Malariax8 Blood: W. R. — — — Salv. serum x 7 | Blood: W. R. ——-— --- 
Oct. Ce 4 sbro-spinal fluid : (two inocu- Cerebro-spinal fluid : Cerebro-spinal fluid : 
1927 R lations W. R. + + 4 W. R. + + + t+— 
G ells, 51-6 required) Cells, 38-7 Cells, 3-6 2-9 
Gold, 4443332100 Gold, 4332321000 Gold, 4435521000 —_:1111000000 
Blood: W. R. + + 4 Malaria Blood: W. R. + + 4 Salv. serum xX 7 Blood : W. R. + + - 
n. Cerebro-spinal fluid : x 7 Cerebro-spinal fluid : Cerebro-spinal fluid : 
1928 W.R + 4 W. R. + + 4 W.R.++- 
Cells, 28-1 Cells, 27-6 Cells, 4-9 
Gold, 5332434420 Gold, 4344420000 Gold, 1122210000 
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(c) Treatment by Pyrexia, supplemented by Salvarsanized Serum (24 cases). 


Let me state at once that this is the method which in my experience has yielded 
the best results. First, let us consider the clinical results attained. 


Died... os aa =e a ee ios aa oe 6 

No improvement. ose one “ws oe “ “ = 2 

Temporary improvement . va ove — os 3 

Alive 2 to 6 years later, but mentally relapsed | en oe a 1 
Free from symptoms 2 years and upwards (Cases F and R) 2 

” a 3 years ,, we (Cases B (died. from smallpox) 

and N) 2 
Free from sy mptoms 4 years and upwards (Cases D, , H, I and K) 5 

— 9 

24 


I submit that these results are as encouraging as any others that have been 
recorded. 

As illustrative examples I shall relate the following cases, in all of which the 
patients have not only resumed their former business or social activities but have 
also attained normal or almost normal serological reactions ‘— 


Case G.—A distinguished public man, aged 5 55, who had led a strenuous career and gave 
no history of venereal infection, was seen in June, 1924, complaining of dysarthria and 
failure of memory of three months’ duration, varying in intensity from time to time. 
On the morning of examination he woke up with complete aphasia, lasting a few minutes and 
then subsiding into his former dysarthria. On examination he was slightly dysphasic, 
misplacing syllables when speaking and writing, and also definitely dysarthric in his 
articulation. The optic discs, pupils, cranial nerves, sensory, motor, and reflex functions 
were all otherwise normal, but the blood and cerebro-spinal fluid both gave a strongly positive 
Wassermann reaction whilst the cerebro-spinal fluid had a lymphocyte count of 61-2 per c.mm. 
and a gold curve of 4444533000. 

He was inoculated intravenously with benign tertian malaria and duly passed through 
eight febrile paroxysms. At the end of this time the dysarthria was still severe. 

Intracisternal injections of salvarsanized serum were then superadded and within a week 
the dysarthria became intermittent instead of continuous, whilst the dysphasia in speaking 
and writing cleared up completely. By the time he had had five intracisternal injections 
the cell-count in the cerebro-spinal fluid had receded to 3-3 per c.mm. and the gold curve to 
1111000000, whilst the Wassermann reaction was negative in the cerebro-spinal fluid and 
moderately positive in the blood, as will be seen from the annexed charts. 


Cerebro-spinal fluid 
ata aas 





Blood Treatment : “alle ' . pe Treatment : 
Date Wassermann Rrra Ostls Wassermann Geld curve intracisternal 
1924 
June 27 -- +++ ... Malaria x 8 .- O1-2 ... +++ ... 4444688000 ... 
July 23-24 ... +++ ... N.A.B.45cgm. ... 23-6 ... +++ ... 5554322000 ... ‘40c.c. salvar- 
sanized serum 
July 30 one sia mm oi ite ioe 
Aug. 5-6 ve tH+t ... i 3-6 ... +++ ... 2222820000 ... ~ 
Aug. 13 a = a = aie shin 
Aug. 18-19 ... +—-— ... 1-6 ... t—— ... 2223320000 ... - 
ug. < at sad oe id 
Aug. 29-80 ... +—-—— ... - 1-3 +-- 2211000000 ... * 
Sept. 8 — as wa éve se oi 
Sept. 15-16 ... ++-— ... ae «. B84 .. +-——  ... 8222100000 ... = 
Nov. 27 aa “ae .. 83 .. ——— 4. 1111000000 ... 
1925 
April 8 . ++— ... Ag. salvar.20cgm. 1-3 ... ——— _ ... 1128100000 
April 20 - ++- eae ae zi 
April 27 - +-- N.A.B. 45 cgm. 
May 7 . +-—-— ... Ag salvar. 20 cgm. 
May 17 . oO ore ie ion 
Oct. 5 oe Em — we 2-2 ... .. 1111000000 
Oct. 12 = .. N.A.B. 45 egm. - ‘a 
Oct. 26 ow. +-— «. 
1926 
Dec. 11 eee enae | cay ae we .-- 0000111000 
1928 


July 18 a or ae ee ... 0000000000 
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His subsequent progress has been uneventful. When last examined serologically in 
July, 1928, the blood and cerebro-spinal fluid were completely normal. The only clinical 
evidences of his old illness was moderate dysarthria, exactly like an ordinary general paralytic, 
whilst his memory, attention, judgment and other intellectual functions were unimpaired. 


Case H.—A man, aged 38, was first seen in July, 1924. For three months he had become 
increasingly dysarthric. Nine months ago he drove a car so negligently as to kill a pedestrian. 
During the six weeks following this accident he had two attacks of transient tingling and 
weakness of the right arm and leg. These attacks recurred seven months ago and then six 
months ago, and his speech became temporarily confused. A week ago he had a fifth attack 
of right-sided tingling with total aphasia lasting half an hour. 

On'examination he was facile, slightly dysarthric but without facial or lingual tremors. 
The pupils, cranial nerves, sensory, motor, and refiex functions were normal but the 
cerebro-spinal fluid gave a strongly positive Wassermann reaction, contained 27 - 9 lymphocytes 
per c.mm., and showed a gold curve of 2221100000. 

He was inoculated with malaria, and had eight pyrexial attacks on successive days. He 
then had a series of six intracisternal injections of salvarsanized serum. After the second of 
these his dysarthria disappeared. His formerly tremulous handwriting became normal. 
After the sixth intracisternal injection he was mentally alert, with normal speech and 
articulation. The cells in the cerebro-spinal fluid had receded to 2-2 per c.mm., and the 
gold curve to 0023530000, although the Wassermann reaction was still moderately positive 
both in blood and cerebro-spinal fluid. 





1994 _ Blood Treatment : = Cerebro-spinal fluid = _ Treatment 
Wassermann intravenous ja Gem Gel eure intracisternal 

July 21 97-9 ... +++ ... 2221100000 
July 29 ' ... Malaria x 8 
as. 18-19 +++ ... N.A.B.45cgm. ... 18:3 .. +++ ... 8322222000 ... 40c.c. salv. serum 
Aug. 25 oe 
Aug. 29-30 #4+4+ ... es .. 12-4 ... +++ ... 3322110000 ... " 
Sept. 7 99 
Sept. 15-16 +++ ... me .. 88... +++ ... 9919190000 ... 2 
Sept. 23 a 
Sept. 29-30 vs 3-9 ... +++ ... 8822110000 ... oa 
Oct. 6 as 
Oct. 13-14... +++ = &-3 ... +++  ... 0013331000... * 
Oct. 20 os 
Oct. 27-28 ... +44 ... - -- O28... +++ 0023330000 - 
Dec. 22 - ++— ... ~~ 25 ve 2S 1112100000 

1920 
Mar. 19 a — oe . 26... --- 0000000000 


Up to the present date in 1929 he has remained clinically well, leading his ordinary 
life in every respect. 

Case I.—A man aged 44 was seen in July, 1924, as an already certified patient. There was 
a history of syphilis thirteen years previously, for which he had been repeatedly and 
assiduously treated. Nine years ago he had an attack of right hemiplegia, which cleared 
up except for a monoparesis of the right leg. About a year ago his speech became indistinct, 
and four months ago he developed delusions and was certified. 

When first examined he was facile, exalted, and disoriented, with moderate dysarthria, 
sluggish pupils, and slight weakness of the right lower limb. His cerebro-spir al fluid showed 
a lymphocytosis of twenty-seven cells per c.mm., gave a strongly positive Wassermann reaction 
and a gold curve of 5555448210. He was given an intravenous inoculation of malarial blood. 

He had seven malarial crises. Albuminuria then appeared and the infection was cut short 
by quinine, but he remained confused and exalted. 

Ten days after he had become afebrile, a course of intracisternal injections of salvarsanized 
serum was begun. His exaltatiun persisted for a time, so that he claimed to be unbeatable at 
billiards, offered all his physiciat.s cheques for £1,000, and announced himself the possessor 
of four wives. After the second intracisternal injection his mental condition rapidly 
improved. He began to play a good game at cards and read the financial columns of the 
newspapers with discrimination. By the time his sixth intracisternal treatment was 
completed he was mentally almost normal, although still negligent at times in his behaviour, 
so that he tended to empty his bladder openly in the public roads. The dysarthria had 
cleared up. He was now discharged from certificate and returned to his own home under 
charge of a mental attendant. 
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The progressive improvement in his blood and cerebro-spinal fluid is shown in the 
accompanying table :— 


Blood Treatment : wens Cerebro-spinsl oun Treatment : 

1924 Wassermann intravenous iis  Saseein Hetil emue intracisternal 
July 29 --» 4432 ... Malaria x 7 . 27 ... 4448  ... 5555443210 
Aug. 17-18 N.A.B.45cgm. ... 9 ... 4440 ... 4554433210 ... 40c.c. salv. serum 
Aug. 28-29 ... 1000 ... “ .- 10... 4480  ... 4554332110 ... ae 
Sept. 15-16 ... 0000... se 3 4410... 4554321000 ... a 
Sept.-29-30 ... 0000... = 3 4400... 5555423100 ... ” 
Oct. 18-14... 0000... a 9 4300 ... 5543421100 ... ee 
Oct. 27-28 ... 0000... ee 2 4300 ... 4321000000 ... a 
Dec. 15 ... 0000 . 3 4300 ... 3444100000 

1925 
Feb. 5 .-- 0000 0 4100 ... 1233210000 
May 5 .-- 0000 4 2000 =... + 1848210000 
July 27 .-- 0000 5 0000 =... _-: 0011000000 

1926 
April 16 --- 0000 2 ... 0000 ... 0000000000 


His subsequent progress has been uneventful. or a time he made mistakes in spelling. 
but this passed off. In July, 1926, the Master in Lunacy authorized him to resume control 
of his income. His clinical and serological improvement has since been maintained, and the 
patient is now leading a normal social life, 44 years from the time when treatment was 
undertaken. 


Case K.—A military officer, aged 46, was first seen in October, 1924. There was a 
history of syphilis nineteen years previously, for which he had been repeatedly and 
assiduously treated. The Wassermann reaction in the blood had remained positive throughout. 
For some months there had been progressive failure of memory and attention. Three weeks 
ago, when out motoring, he suddenly became dysphasic. An hour later he became unconscious 
and had five major epileptic fits. | For several days he was mentally confused and indistinct 
in speech. A week after the onset he was again mentally alert, without aphasia or dysarthria, 
and with no facial or lingual tremors. 

The optic discs, pupils and cranial nerves were normal. There was no sensory or motor 
abnormality, but the supinator-jerks, knee-jerks, and ankle-jerks were absent. The plantar 
reflexes were flexor in type. The cerebro-spinal fluid contained 194-9 lymphocytes per c.mm., 

He was inoculated intravenously with malaria and had seven pyrexial crises on alternate 
days. 

A month later the blood and cerebro-spinal fluid still gave fairly strong positive (++ +) 
Wassermann reactions, whilst the lymphocytes had fallen to 21-3 and the gold curve to 
3334442100. Treatment was now continued by salvarsanized serum at fortnightly intervals, 
as shown in the accompanying table. The Wassermann reaction soon became negative in 
the blood, and shortly afterwards in the cerebro-spinal fluid, the gold curve receding to 
1122200000 by the time of the sixth serum injection. 











Blood Treatment : Cerebro-spinal Guid Treatment : 

1924 Wassermann intravenous Cells Taji: Gl canan intracisternal 
Oct. 26 194-9 ... +++ ... 555555558 ro 
Nov. 24-25 ... +++ ... N.A.B. 45 cgm. ... 21-3 ... +++ ... 8884442100 ... 40c.c. salv. serum 
Dec. 1 os 
Dec. 8-9 oe +H+— ... a ove 10-8 1. +4 .. TORIC ... ” 
Dec. 15 re 
Dec. 21-22 ... —-—— ... ¥ << a ++ 1112210000 ... ” 
Dec. 26 

1925 
Jan. 5-6 ne vee . 5-8 +++ ... 1122210000 ... - 
Jan.19-20 .. —-— .. - 3-2 + ... 0112210000 ... 9 
Feb. 4-5 - _ es 5-9 + 1122200000 ” 
April 29 7-6 0001110000 
Oct. 23 ~- 2-8 0001211000 

1926 
> cas, GD aes — ... 0001110000 

927 
Jan. 27 sco OD i, — ... 0000000000 

1928 


Jan. 25 we oe =< Bees .-- 0001221000 
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His subsequent history has been almost uneventful. The signs of abortive tabes persist 
in the form of absence of the deep reflexes. He has had occasional minor epileptiform attacks 
of momentary confusion preceded by a gustatory aura. In March, 1926, he had another attack 
of transient aphasia lasting two hours, after which he was slightly facile and euphoric for a 
week. Since then, up till the present date (February, 1929), he has remained physically and 
mentally fit, whilst the condition of the blood and cerebro-spinal fluid has remained satisfactory. 


Case R.—A business man, aged 64, who denied venereal disease, was seen in November, 
1925, on account of impairment of memory and indistinctness of speech, of about four 
months’ duration. On examination he had unequal pupils, which did not react to light, 
facial tremors, severe dysarthria and tremulous voice. There was no sensory or motor 
abnormality. The knee-jerks were brisk, but the ankle-jerks were absent. The blood 
and cerebro-spinal fluid gave a strongly positive Wassermann reaction, whilst the cerebro- 
spinal fluid showed a lymphocytosis of 71-9 per c.mm. and a gold curve of 1112442100. 

He was duly inoculated intravenously with benign tertian malaria and had six febrile 
reactions of exceptional severity, with cardiac feebleness, requiring all the skill of Dr. Nixon 
Groves to tide him through these phases. At the end of the pyrexial course he was mentally 
clearer, but still dysarthric, although his voice was no longer tremulous. The cell-count 
in the cerebro-spinal fluid had fallen to 26-3 per c.mm., but the other serological reactions 
were not materially changed. He was then placed on a course of intracisternal injections of 
salvarsanized serum. The serological results are seen in the following table :— 





Date Blood Treatment : Corsbro-apinal Guid Treatment 
: Wassermann intravenous Cells Wassermenn Gold curve Intracisternal 

1925 
Nov. 11 +++ ... Malaria x 6 we G19 ... +++ .. 1119449100 

19% 
Jan. 17-18 _ +++ .. N.A.B. 45 egm. ... 26-3 .. +++ ... 1112342100 ... 40c.c. salv. sernm 
Jan. 31-Feb 1 +++ ... ai . 16-6 ... +++ ... 1192240000 ... * 
Feb. 14-15 ++ . + — BE mm +4 .. 2121100000 ... - 
Feb. 28-Mar. 1 + ” eo + + 1112100000... * 
Mar. 14-15 +. os 2-4 ... +++ ... 0000122100 ... nf 
Mar. 28-29 $+— . 60 cgm. 2-6 ... ++-— _... 0000112100 ... we 
July 14 ; - 1-3... ——— _ ... 0000000000 

1927 
July 8 ed —— .. wv 5-4 .. +——  ... 0001221000 


By the end of the intracisternal course the facial and lingual tremors had disappeared, 
whilst the dysarthria was almost gone. His memory was excellent. Since then his clinical 
improvement has been maintained, with the exception of a slight permanent dysarthria. 
He has successfully resumed his business and public activities, and is now (February, 1929) 
clinically well. 

Turning to the serological results (see Table 3 (2) (p. 39) it will be noted that 
although in nearly every case the cell-count in the cerebro-spinal fluid was reduced 
after malarial treatment alone, yet in only four cases (I, J, K, and N) out of twenty- 
four did a previously positive Wassermann reaction in the blood diminish in intensity, 
whilst in only three cases (F, I, and K) did it diminish in the cerebro-spinal fluid. 

But when we turn to the serological results after the supplementary treatment by 
salvarsanized serum, the figures are much more encouraging. Thus we find that in 
ten cases (B, D, G, H, I, K, L, N, Q, and X) the blood, and in sixteen cases (A, D, 
F, G, H, I, J, K, N, O, P,Q, R, S, T, and X) the cerebro-spinal fluid, showed definite 
improvement in the Wassermann reaction, whilst the cell-count further diminished, 
becoming negative in two cases (G and J), and closely approximating to negative in 
six (A, M, N, Q, S, and X). 

It thus seems fairly well established that supplementary treatment by 
salvarsanized serum succeeded in bringing the serological reactions towards the 
normal level much more frequently than when pyrexial treatment alone was 
employed. This is a point of fundamental importance, for notwithstanding remissions 
in physical or mental symptoms, so long as the serological reactions remain markedly 
abnormal we cannot safely claim that the syphilitic disease is at a standstill. 

In offering this introductory paper I must ask your indulgence for having dwelt 
so largely upon my own experiences, which are necessarily limited, both as regards 
the number of cases treated and the methods employed. 
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My main contention is this: Whatever method we happen to select for the 
treatment of syphilitic encephalitis, our standard of arrest of the disease should not 
be the remission or even disappearance of clinical symptoms, but should comprise, 
in addition, the disappearance of the characteristic serological reactions in the blood 
and cerebro-spinal fluid. 

Finally, I would remind you that the extent of recovery which is possible in any 
individual case depends on the amount of anatomical survival of the brain-structures 
when the treatment is begun. Within the central nervous system, nerve cells, if they 
are only in a toxic or even cedematous condition, may possibly recover. But once 
actual degeneration of nerve-cells has occurred, regeneration is impossible. It is 
obvious, therefore, that the only cases of syphilitic encephalitis in which we can 
expect complete recovery are those in which the cortical nerve-cells have escaped 
degeneration. Hence the importance of recognizing the disease at the earliest stage, 
before irreparable degenerations have occurred, and of submitting such patients to 
treatment until we secure not merely arrest of the clinical symptoms but also normal 
serological reactions. Asylum physicians are handicapped, as compared with those 
of us who see patients in the earlier stages of the disease, by having a larger 
proportion of advanced cases. In advanced cases, all that the most skilful treatment 
can achieve, is to turn out what is known as “ good working dements.’’ Our motto, 
therefore, must be to catch our cases early and to treat them with every efficient 
therapeutic weapon at our disposal. 


Dr. John Brander: In all questions relating to prognosis or treatment of a 
disease the most important point is the diagnosis. Yet in general paralysis it 
is the diagnosis which is most likely to provoke differences of opinion. Whilst 
acknowledging the great assistance derived from the laboratory, both in diagnosis 
and in the control of treatment, I feel, nevertheless, that serological examinations 
have introduced an added source of confusion into the diagnosis of this disease. 

There has been for some years past a tendency to associate under the title, * general 
paralysis,’ both the classical forms and the so-called neurological or mixed types. 
This has been done mainly on the basis of serological findings, which may be very 
similar in the two groups. Now in a mental hospital the neurological type used 
not to be classified as general paralysis, but was called “ insanity with a gross brain 
lesion.” Such a case commonly responded in varying degrees to treatment and was 
considered to have a much less grave prognosis, especially with regard to life, than 
that of the general paralytic. It is obvious that very different statistical results 
may be obtained according to the relative proportions of the two groups in any given 
series. Many years ago Head recognized that cases in a general or neurological 
hospital were not strictly comparable with those in a mental hospital. 

The routine examination of the blood and cerebro-spinal fluid in cases with 
mental derangement has disclosed changes which led to the diagnosis of general 
paralysis in patients who were actually suffering from manic-depressive insanity, 
dementia precox, toxic psychoses, etc. The immediate prognosis in such cases is 
manifestly not that of general paralysis. This error is much more frequent than is 
commonly supposed. It was made in two cases which may profitably be quoted. 
The first was diagnosed as a maniacal phase of dementia preecox nineteen years ago. 
There was a history of infection five years previously and the cerebro-spinal fluid 
gave a strongly positive Wassermann reaction with increase of cells and protein. 
This was held to justify a diagnosis of general paralysis. Without any specific 
treatment in the interval the patient is alive and well to-day, still suffering from 
dementia praecox. The Wassermann reaction is negative, whilst cells and protein 
are normal. The second case is that of a man who was admitted to hospital in 
1913, acutely depressed with hypochondriacal ideas. The original diagnosis of 
acute melancholia was altered to that of general paralysis, as the cerebro-spinal 
fluid gave a strongly positive Wassermann reaction and contained an excess of 
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cells and protein. The patient made a spontaneous recovery and subsequently 
held, with success, a number of responsible posts. In 1917, 1920, 1922 and 1927 
he suffered from depression, for which he received arsenical injections at a 
neurological department. Shortly after the last course he was readmitted to 
hospital in a maniacal phase; at that time the fluid gave a faintly positive 
Wassermann reaction, but protein, cells and gold curve were normal. He recovered 
from his attack and was again discharged from hospital. This man’s first maniacal 
phase occurred ten years previous to infection. I would emphasize the importance, 
from many points of view, of discrimination between the original general paralysis 
and the heterogeneous group sometimes associated with it. 

The suggestion has been put forward at intervals for many years that the 
character of general paralysis is changing and is becoming less malign. My 
personal experience in a mental hospital during the past twenty years can furnish 
little support for this. It is true that the hyper-acute cases seem to be less frequent, 
but these may be disappearing for the same reason as Korsakow’s syndrome. 
Recently I have examined in some detail the records of cases which were under 
the care of my colleagues and myself during two five-year periods—1910-1914 and 
1920-1924. In the first period the diagnosis was made almost exclusively on clinical 
grounds. At that time the Wassermann reaction was investigated not so much for 
diagnostic purposes as to ascertain the validity of the test in this disease. The 
second period was selected as being substantially pre-malarial and sufficiently long 
after the introduction of salvarsan for the influence of this drug to begin to show 
itself. 

There was no noteworthy difference between the cases in the two series, with 
this exception—the maximum incidence in the latter series was in the age-period 
40-45, instead of 35-40, as in the earlier one. In 1910-1914, of 154 cases, 90 per 
cent. died within three years. The remaining 10 per cent. had all succumbed within 
six years. From 1920 to 1924, 142 cases were admitted. Of these nine were trans- 
ferred to other hospitals, thirteen were discharged, 113 died and seven remain in 
hospital. These figures are instructive. Of the thirteen discharged three recovered 
spontaneously, whilst ten had had malarial treatment. The term “ recovered”’ is 
used perhaps with more latitude than formerly. Of the seven who remain in 
hospital it may be said, from a study of their records, that not one had been an instance 
of true general paralysis. In each case a previous diagnosis had been displaced 
solely on account of serological findings. Malarial treatment was given in all 
but one of these cases, with marked benefit serologically, but little effect on the 
psychoses, which comprised manic-depressive insanity and dementia precox. There 
had been a very similar experience in the earlier period. It would appear that, 
instead of assuming a change of type, we should guard against a too ready 
change of diagnostic standards. When interpreting results we should endeavour 
to discriminate between the fully developed, undoubted cases and those which 
are atypical, or in so early a stage that the diagnosis can only be made on serological 
grounds. 

One hundred and two cases of general paralysis have been treated with malaria 
at Bexley since 1928. The great bulk of these were typical examples of the disease, 
and little selection of cases for treatment has been practised, only those having been 
excluded in which the patients appeared to be too exhausted physically to survive 
the treatment. It was early decided to confine treatment to the malaria method 
only, with a view to ascertaining its efficiency when uncomplicated by other methods. 
Specific treatment was restricted to the few cases which presented special indications 
for this, consequently the results to be recorded are those obtainable by malaria itself. 

Various methods of inoculation have been employed—subcutaneous, intravenous, 
intramuscular, and by mosquito bite. The results obtained appear to bear no 
relation to the mode of inoculation except that a recrudescence of malaria is more 
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apt to occur in the mosquito-borne cases. Rigors have been permitted to occur in 
varying numbers up to twelve according to the state of the patient at the time. 
The onset of exhaustion or signs of jaundice were the principal indications for the 
exhibition of quinine. In a series of cases, Dr. R. G. Williams found disturbance of 
the levulose tolerance curve to indicate liver involvement rather earlier than icterus, 
and in those cases treatment was controlled according to that curve after repeated 
examinations. 

Of the 102 cases treated, the general results were as follows: Discharged, 35 
died, 28; improved, 16; unimproved, 26. 

A study of the cases comprised in the above figures leads to the following 
conclusions. The type’ of case, classified as “ expansive,” “ depressed,’’ “ excited,” 
“demented,” and so on, seems to have little influence on the prospect of improvement. 
On the whole the expansive cases show the best results, while the tabo-paretic and 
stuporose types make least response. Some cases apparently in a very advanced 
stage recovered to a remarkable degree, whilst seemingly early cases went steadily 
downhill. The duration of symptoms previous to treatment, however, bears directly 
on prognosis—9-9 months in the total series as compared with 6-4 months in those 
who recovered sufficiently to be discharged. No association can be demonstrated 
between the duration or severity of malarial treatment and subsequent results. 
The period intervening between initial infection and the onset of paralytic symptoms 
seems not to influence the character of the disease or the response to treatment. 

The condition of the patients on discharge was sufficiently improved to justify 
a return to ordinary life and commonly to resume a former occupation. Obviously 
if these conditions be fulfilled it is no longer justifiable to retain a patient in 
a mental hospital for further treatment. Serological findings cannot be used as a 
standard for discharge. Therefore I am able to give only small records of these. 
They are, however, very striking.' 

It was possible to follow up sixteen out of the thirty-five discharged cases. The 
results may be given in tabular form :— 


Type of remission Time after discharge Working after Not working after 

1 2 3 4 yrs. 1 2 : 4 yrs. 1 2 3 1 yrs. 
Very good ... —- - —- — - —- —- — -- 
Good a 1 2 2 1 _— 2 1 1 l _— 1 -- 
Fairly good... l1-- —- — 1 - —- — ose - - - —- 
Moderate 2 5 1 — — 5 1 — _ 2 -— - - 
Poor ] —- —- — _-_ — - — wee 2- - 


The serological findings in discharged cases bore no apparent relation to the type 
of remission. 

Wassermann Reaction: (i) In serum, 50 per cent. show decreased strength (one 
became negative), 45 per cent. in statu quo; 5 per cent. show increase in the 
strength of the reaction. (ii) In cerebro-spinal fiuid, 80 per cent. show decreased 
strength (two became negative), 10 per cent. zm statu quo; 10 per cent. show 
increased strength. 

Cells : 100 per cent. show improvement. Protein: 70 per cent. show decrease 
in amount; 30 per cent. in statu quo. Lange: 70 per cent. show some change in 
curve (one became negative); 80 per cent. show the same strength and type of 
curve. 

Of nineteen patients remaining in hospital at the end of 1928, and whose recent 
serological findings are known, fifteen show pronounced diminution of previously 
gross morbid changes. In five cases the cerebro-spinal fluid, formerly positive, gives 
a completely negative Wassermann reaction. In all there has been a diminution in 
the excess of cells and protein. In four the gold curve, formerly of paretic type, has 
become negative. 


For the figures relating to discharged cases I am indebted to Dr. W. A. Caldwell. 
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These changes bear no relation to the progress of the clinical features. Asa 
rule, the longer the period which has elapsed since malaria, the less abnormal the 
findings in the cerebro-spinal fluid. It would appear that malaria of itself is able to 
initiate a gradual destruction of the virus of general paralysis, and that such 
destruction may continue indefinitely. If, however, the disease process has attained 
a certain degree of severity there may continue to be manifest in the clinical 
symptoms a progressive development which is not now of an actively syphilitic 
nature. 

Dr. E. D. Macnamara: I range myself with those who think that malaria 
therapy offers more hope of amelioration in cases of general paralysis, especially if 
combined with anti-syphilitic treatment, than does any other form of treatment, 
always with the proviso that it is only given in those cases in which the general 
health is such that it seems likely that the patient will be able to bear up against 
the infliction of a serious illness. Dotted up and down the records of general 
paralysis throughout the last hundred years, we find remarkable instances of the value 
of pyreto-therapy (of which malaria treatment is a form), usually the result of accident 
rather than following upon medical advice. We learn, for instance, of remissions of 
symptoms of general paralysis after attacks of erysipelas, carbuncle and boils. 
Improvement had similarly been noted in several forms of insanity after erysipelas, 
carbuncles, boils, variola, intermittent fevers and malaria. In more recent years 
improvement and remissions have been observed in general paralysis after relapsing 
fever, treatment by which has been alleged to be less dangerous than that by 
malaria; after rat-bite fever; after tuberculin inoculations; after T.A.B. vaccines 
and after anti-chancroid vaccine. The last is vaunted by some as being more 
efficacious than malaria. 

In estimating the results of these modes of treatment it is necessary to remember 
that records of remissions in cases which have had no particular treatment are 
frequent, even for such periods as seven, eleven and nineteen years. It is also 
important to bear in mind that the march of general paralysis may be very slow 
(drawn out in one case to twenty-five years). It is well, therefore, not to be 
too sanguine about remissions, or lightly to attribute them to the particular treat- 
ment we may have had in hand. Remissions sometimes seem to be quite complete, 
but last for a very short time. For instance, a patient after malaria treatment lost 
all his symptoms and almost wholly the slight physical signs he had had. Never- 
theless he relapsed after a fortnight and died from general paralysis within three 
months. Several other considerations should tend to make us cautious in our 
estimation of malaria therapy. The spirochzete has been found in the cerebral cortex 
of patients who have recently had malaria treatment and who have died. Evidently 
the treatment does not destroy the spirochete. Further, though symptoms may 
improve, the serological and cytological changes in the cerebro-spinal fluid may remain 
unaltered, the inference being that the essential morbid process of general paralysis 
in such cases is proceeding uninfluenced. Lastly, it is reported from countries where 
malaria is endemic that malaria contracted before or after syphilis does not 
modify the latent period between the syphilitic infection and the appearance of the 
earliest symptoms of general paralysis. On the whole, then, while we have some 
reason to believe that malaria treatment is clinically beneficial we have but little 
reason to believe that it produces any effect upon the spirochete. 

Serological and cytological changes are found in the cerebro-spinal fluid in 
secondary syphilis: some say in a very large proportion of cases. We also know 
that later in the course of syphilitic infection, when earlier stages have been well or 
ill-treated, according to current practice, or not treated at all, there are cases in 
which there may be (1) a slight mental impairment of a neurastheniform kind, 
(2) ill-defined physical signs, and (3) serum and cell changes. This is the very 
stage at which we encourage ourselves to apply malaria treatment—to get the 
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cases early. It is, however, a phase which may last for years. It may be 
improved by anti-syphilitic treatment, by pyreto-therapy, or by other forms of 
treatment and indeed by the mere flux of time. Plainly, the moot point is whether 
this stage is, at any rate in all cases, an early phase of general paralysis, and doubts 
must arise as to whether our assumption that it is one of general paralysis is not too 
all-embracing. It is at least conceivable that some such cases are those of a mild 
meningo-vascular disease which will never in the natural course of things become 
general paralysis. If serum and cell changes in the cerebro-spinal fluid always 
heralded an oncoming general paralysis it is difficult to understand why so small a 
percentage of the syphilized become general paralytics. 

We may be including in the category of general paralysis many cases in which, 
before the use of serum and cell examinations, the patients would not have been so 
included, and in whose case, in spite of cell and serum changes, coupled with 
slight symptoms and signs, we are not positively warranted in making this 
diagnosis. So also we are apt, when we find serum and cell changes coupled 
with mental symptoms, such as depression, exaltation, excitement, dementia, or 
delusions, forthwith to conclude that the patient has general paralysis, and to 
plume ourselves upon the fact that, after malaria or other treatment, such 
mental symptoms abate. The association between mental symptoms and changes 
in the cerebro-spinal fluid and blood does not necessarily imply the presence 
of general paralysis, nor does the passing of symptoms, after the applica- 
tion of therapeutic procedures, invariably mean that we have, by these measures, 
cured or alleviated the symptoms of general paralysis. In the first third of last 
century the recovery rate in general paralysis was much as at present. Probably 
at that time there were included in that category affections which were not general 
paralysis. Perhaps our recovery rate at present, so far as it depends on malaria 
therapy, is high, because we include in the class submitted to such treatment 
some who are not general paralytics at all. 


Major F. H. Stewart, I.M.S. (ret.) : A modification of the malarial treatment 
which I employ appears to give results at least as good as those obtained by the 
conventional twelve-rigor method and involves much less suffering and danger to 
the patient. We all know the condition to which an individual is reduced after 
a prolonged course of malaria and we should ask ourselves whether such prolongation 
is necessary. 

During the years 1927 and 1928 I have treated my cases at Cheddleton Mental 
Hospital on the following plan. The patient is inoculated in the usual way and 
allowed to go through the incubation period and to have one or two rigors. The 
malaria is then stopped by a full course of quinine. The general paralysis is almost 
always arrested by this short course to such an extent that it is possible to set the 
patient going again: to employ him in mental or bodily work, in favourable cases, 
or to get him up and about, playing games and taking exercise in less favourable ones. 
This early re-education is most important for final success. The patient is at the 
same time treated thoroughly with tryparsamide. After an interval of one, two, or 
three months, he is re-inoculated with malaria and the same course is gone through 
again. The combined course of malaria, re-education and tryparsamide is repeated 
again and again until the patient has recovered or until it is clear that no further 
improvement is to be expected. 

Little or no difficulty is experienced in re-inoculating successfully with malaria. 
The dose of malarial blood should of course be increased from 2 to 5 or 10 ¢.c. and, 
if necessary, a second strain of benign tertian parasite should be used. 

I have treated twenty-two cases on this plan, the results of which may be 
summarized as follows, and for contrast I will give the results of twenty-three cases 
treated previously by the twelve-rigor method. 
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Cured or greatly improved Improved Arrested Not improved Died 

Per cent. Per cent. Per cent. Per cent. Per cent. 
Apyrexial series bt 27-27 ave 22-72 oe 22-72 ive 13-63 _ 13-63 
Pyrexial series = 21-73 _ 13-04 oe 13-04 wi 26-08 on 26-08 


The only criterion used in judging the result is the ability to return to work. 
“Cured” or “greatly improved” means return to the patient’s own work after 
discharge from hospital or the performance of really intelligent and valuable work in 
hospital; “ improved ’”’ represents the performance of useful mechanical work under 
direction. In neither series were the cases selected ; every case diagnosed as one of 
general paralysis was treated, except those in which the patients were actually 
moribund. The three deaths in the apyrexial series were of debilitated patients in 
an advanced stage of the disease. 


Dr. G. de M. Rudolf: General paralysis is a disease in which it is 
almost impossible to say that a patient has recovered.’ Untreated patients 
have been known to undergo well-marked remissions for many years and yet 
to die from the complaint. No recovery can be claimed unless the patient has 
shown a good remission up to, at least, the average age of death for the sex 
and has died from some other complaint. In addition, post-mortem findings 
must be negative. A return to clinical or serological normality does not signify 
recovery. I have seen patients previously treated with malaria apparently 
normal clinically but with well-marked positive serological reactions, and 
patients who remained typical general paralytics but with normal cerebro-spinal 
tluid findings. Further, in one patient who remained euphoric and grandiose after 
malaria there was a completely negative cerebro-spinal fluid which, later, again 
showed positive findings; the clinical condition remained unchanged. 

A remission, however, can be recognized and, although the personal bias and 
opinion of the observer frequently decide the degree, there is a certain amount of 
agreement as to the nature of such a remission. 

The percentage of remissions in untreated cases has been dealt with by 
Dr. Stoddart, but I should like to draw attention to one particular series in which 
strict comparisons were made as to the diagnosis and policy of discharge adopted. 
In 1925 a committee of members of the London County Mental Hospitals Service 
was formed under the chairmanship of Dr. Golla, to report upon the value of 
therapeutic malaria. In October, 1926, the Committee issued its report. Of 227 
untreated certified general paralytics only 2-6 per cent. were found to have been 
discharged from the mental hospitals, whereas of 191 similar cases treated with 
malaria, 33-5 per cent. had been discharged. 

My personal experience of therapeutic malaria is concerned with 191 cases 
treated at Claybury Mental Hospital, and, at this point, I should like to thank 
Dr. G. F. F. Barham for permission to refer to them. In the treatment of 
these cases no selection was made beyond the omission of a few who were near death 
on admission. Of these 191 cases, 31°4 per cent. were discharged. Of a few 
re-admissions, some have been re-discharged following further malarial treatment. 
Some of the patients received arsenic after the malaria and others did not, and if 
those treated with malaria alone are considered a series of eighty-nine patients 
is obtained. Of these eighty-nine, 33 or 37-1 per cent. were discharged, and of 
these seven relapsed. Two of those who relapsed were re-discharged. A series of 
twenty-eight patients treated with malaria, followed by 126 cgm. of sulfarsenol in 
six doses, gave a discharge rate of 59-6 per cent., and a small series of fourteen cases 
treated with malaria followed by mercury, potassium iodide, sulfarsenol, and later 
tryparsamide, showed a discharge rate of 35-7 per cent. Such small series are only 
of value when added to other series of cases treated similarly, and no generalizations 
can be made from them. The high rate of 59-6 per cent. may be partly due to too 
small sampling. 
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When comparing two or more series of selected cases treated with malaria the 
condition of the patients at inoculation must be considered. On analysing the series 
of eighty-nine patients treated with malaria alone, the highest discharge rates were 
found to occur in the patients under 40 years of age, amongst those with a history of 
the disease of less than seven months’ duration, in the expansive and depressed types, 
amongst those in good physical health, and in those who showed the most strongly 
marked Wassermann reactions in the cerebro-spinal fluid. The last is so interesting 
that Iam showing the figures, although full details of these eighty-nine cases will 
shortly be published in the Mott -Memorial Volume. 


Intensity of Wassermann reaction Number treated Number discharged 
ae ” oe es 63 ma ion 26 (41-3 per cent.) 
: = ee 14 . — 4 (28-6 per cent.) 
+ 8+) 
+ 8 10 we ve 1 (10-0 per cent.) 
+ 4 


Whether all these factors need be noted when other methods of treating general 
paralytics are being discussed I am unable to say, but they should certainly be taken 
into consideration when comparisons are being made between different series of 
paralytics treated with malaria. 


Dr. A. A. W. Petrie: Treatment of General Paralysis with Relapsing Fever, 
Saprovitan and Milk Injections. 

(The following results represent methods tried by myself, but not necessarily 
recommended. The results with milk and saprovitan were particularly disappointing. 
The results with relapsing fever were barely as good as those obtained with malaria, 
and there appear to be objections to its use.) 

(I) Relapsing Fever.—Twenty-eight patients were injected. One did not 
“take” and another only showed a slight reaction. In one case, mentally 
resembling general paralysis, but really a case of mania, the patient was injected 
and recovered quickly and completely. The material was obtained from the blood 
of mice, infected with Spirochexta duttoni and was injected into the abdominal 
muscles. This was supplied by Dr. Golla, Pathologist to the London Mental 
Hospitals, who had obtained the strain from the London School of Tropical 
Medicine. 

The incubation period was generally from five to seven days. The initial rise of 
temperature lasted from three to four days, and a relapse frequently occurred from about 
the sixteenth to the twentieth day. Three or four pyrexial periods usually occurred, 
but in two cases there were six distinct high pyrexial periods. At times the fever 
dwindled away in a low pyrexia. No marked enlargement of spleen or liver occurred, 
and, except in one case, no collapse followed in this series. The only sequela was a 
definite Bell’s palsy in four cases, three of which were in females. This came on 
after a week or so of infection and lasted about three weeks. In time it cleared up 
entirely. 

In all the cases the patients had positive Wassermann reactions in the blood 
serum, and all, with one exception, had positive—in almost all cases strongly 
positive—reactions in the cerebro-spinal fluid and typical paretic curves in the Lange 
reaction. 

The original figures of results prepared within a year of the treatment 
showed :— 


Males Females Total 
5 2 oe eee: 7 Discharged improved 
5 0 eee os 5 Showed some improvement 
6 3 <8 é 9 Unchanged 
1 1 = ie 2 Became worse 
3 0 3 Died 
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Of the patients discharged as improved one was transferred to another institu- 
tion. One had a negative cerebro-spinal fluid, although presenting symptoms of 
infection of the central nervous system. 

Of the five cases which showed some improvement, but not sufficient to justify 
discharge, two showed a pronounced mental remission, with improvement in 
physical signs, and one showed diminution of the intensity of the Wassermann 
reaction and in the cerebro-spinal fluid. A review after a second year of these 
cases showed two with distinct retardation of the progress of the disease, but two 
have relapsed and one has died. 

Of the nine showing no change three patients exhibit distinct retardation of the 
progress of the disease, and one has died, bringing the total deaths in the series 
up to five. 

From the Banstead experience of relapsing fever, the percentage of cases dis- 
tinctly improved is little lower than the general figures given for the results of 
malaria and other treatments, and a fair proportion showed retarded deterioration. 

The infection did not prove dangerous, and in two cases, when pyrexia seemed 
likely to persist, giving neosalvarsan appeared to check further progress. 

[t is only fair to say that in some other cases in which the patients were 
inoculated from the same strain, there were unfortunate results, indicating that at 
times inoculating with relapsing fever may prove dangerous and difficult to control. 

The spirochetes often were not easy to find in blood-films. Blood-counts, taken 
by my former colleagues, Dr. W. A. Caldwell and Dr. H. W..Eddison, showed some 
leucocytosis up to about 15,000 cells, with a relative increase of large lymphocytes 
or hyaline cells. 

(II) Saprovitan.—In eleven cases (nine male and two female) injection with 
saprovitan has been tried and only one patient has shown any real improvement. 
The results are distinctly disappointing. The temperatures have generally been 
produced quite reliably and have gone up to 105 F. Although it is not attended 
with undue risk, the treatment does not appear to lead to any real remission in the 
bulk of the cases. 

The series quoted was mostly completed nine months ago, so that improvement 
should have had time to appear. 

(III) Milk.—The treatment by protein-shock therapy is quoted by various 
German observers as giving good results, in some cases almost as good as those 
given by malaria. A pyrexia is described rising up to 102° F., the method employed 
being to inject a solution of milk either alone or combined with courses of salvarsan. 

Between fifty and one hundred cases have been injected with milk at Banstead 
with little or no result. Some of these cases were those of general paralysis. The 
technique employed was to inject 10 c.c. of milk solution into the buttock muscles, 
as subcutaneous injection appeared even less effective. The result appears to depend 
on the question of sterility. Sterilization by autoclaving under steam pressure 
obviously reduces the protein content of the milk, as does boiling for say five minutes. 
Bringing milk to the boil, which appears to be the method of some workers, affects 
the protein content less, but does not usually sterilize the sample. Similarly, heating 
at 60° C. for half an hour may not sterilize the sample. It is, however, sometimes 
possible, by cleaning the udder of a cow and milking into a sterile vessel, to obtain 
samples which prove sterile after heating at 60° C. for half an hour. This method 
has little effect on the protein content. 

The injection of such sterilized samples of milk usually produced no reaction of 
temperature, although occasionally slight reactions to 100° and 99-6° F. occurred 
in cases with some evident infection, such as cystitis, ete. Such slight reactions, 
however, only took place in about 10 per cent. of cases. 

The injection of samples of milk brought to the boil or pasteurized, but which still 
contained saprophytic bacteria, produced, on intramuscular injection, temperatures 
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of 102° and 103° F., such as are described without, however, producing abscess 
formation or other evident sepsis. 

It therefore seems probable that the results claimed for this method are mainly 
due to the reaction to organisms which still remain in the injected fluid and not to 
a protein reaction. 


Dr. C. Worster-Drought said he would confine his remarks to treatment by 
malarial infection followed by a course of six doses of novarsenobillon. He had used 
this method since the early methods of 1923, but the only cases worth considering, 
in endeavouring to assess the value of the method, were those treated five or six years 
previously. He would deal, therefore, only with cases treated at a neurological 
hospital during 1923 and 1924. In such a hospital, general paralysis was frequently 
met with in its earliest stage. If cures resulted from malarial treatment, one would 
expect early cases to show the maximum response. 

No case had been accepted unless, in addition to clinical manifestations, both the 
blood and the cerebro-spinal fluid had yielded a positive Wassermann reaction and 
the cerebro-spinal fluid had shown a Lange curve of the “ paretic” type. Out of 
thirty-six such cases, seven patients (20 per cent.) remained at work, and two at least, 
after six years, showed quite as good a result as that obtained in the patients 
described by Sir James Purves-Stewart; eighteen (50 per cent.) remained either 
improved or had shown no further deterioration, but the majority could scarcely be 
said to be useful members of society. Seven (20 per cent.) had either died or become 
worse and had been admitted to mental hospitals. It had been impossible to trace 
four cases. 

Though these observations referred to early cases, the good results in no way 
approached those claimed by Viennese authors. 

It was true that the Wassermann reaction might become negative both in the 
blood and the cerebro-spinal fluid after a considerable time. In his experience, such 
negative reactions were seldom obtained within a period of two years from the 
cessation of treatment. It was uncertain, however, what value could be attached to 
this observation. He had seen cases deteriorate after the Wassermann reactions 
had become negative, and in this he agreed with Dr. Rudolf. The cases in 
which physical—rather than mental—symptoms predominated, were found to have 
responded much better to the treatment after sufficient lapse of time. Cases of tabo- 
paresis and those of congenital origin did not show such good results. 

He much preferred transmission of the infection by injection of malarial blood 
to transmission by a mosquito bite. In blood-transmitted malaria, rigors usually 
developed more abruptly and without a preliminary four- to six-days’ irregular 
pyrexia; also, the infection appeared to be less exhausting and was more easily 
controlled by quinine. He had transmitted the same strain from patient to patient 
for eighteen months. From ten to twelve rigors were usually allowed, and were 
followed by the intravenous injection of six doses of novarsenobillon, beginning with 
0:45 gr. and gradually increasing to 0-9 gr. Judging from cases in which it had 
been necessary to stop the malaria at an early stage, his impression was that three 
or four rigors might be of as much value as ten or twelve. Following malarial 
treatment, if a patient’s condition remained quiescent for eighteen months, or longer, 
and then showed signs of deteriorating, a second course of malaria would often bring 
about further improvement. 


Surgeon Rear-Admiral E. T. Meagher: Whittingham was the first of the 
County Mental Hospitals in which malarial treatment was applied, and Dr. R. M. 
Clark and his colleagues introduced it there in July, 1922. Since then it has been 
made use of at one time or another in forty-one of the ninety-seven County Mental 
Hospitals of England and Wales. The Commissioners of the Board of Control 
encouraged the treatment and received annual reports of all cases treated. 
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In June, 1927, the time had arrived when the information received should 
be reviewed and made public. I was invited to undertake the work, and Colonel 
James, of the Ministry of Health, an expert malariologist, was asked to codperate ; 
his counsel and assistance were invaluable. The Report, completed some time ago, 
is about to be published. 

As a mere collection of case records would have been unsatisfactory and possibly 
unconvincing to those who are sceptical concerning the value of malarial therapy, 
I kept three objects in view in making the investigation :— 

(1) Can it be clearly shown that malarial therapy is of value? (2) Can the results 
of treatment during the five years 1922 to 1927 be shown in a convincing or credible 
manner? (3) Are there any points calling for special comment ? 

All the cases to which I shall refer were certified cases in county mental hospitals. 

Full use was made of the unequalled resources of the Board of Control in 
checking each case and in ascertainment generally. Other official and non-official 
agencies were also employed to ensure accuracy. 

To obtain an acceptable standard for comparison between treated and untreated ' 
cases of general paralysis, lists of all direct admissions during 1923 were obtained 
from the fifty-six hospitals in which malarial treatment had not been given. I can 
tell you precisely the state of each of those cases now. The contention that normal 
remissions account for the improvements accredited to treatment can be weighed. 
Periodic variation, if any, in the virulence of general paralysis is also eliminated, since 
comparison is made for the same period. 


UNTREATED GENERAL PARALYSIS. DIRECT ADMISSIONS. 


1923 

—— = In hospital 52 (8 per cent.) 
ead 560 (§ r . .. Aliv w cont.) ... f= 4 
Dead 560 (90 per cent.) Alive 64 (10 per cent.) ( Discharged 19 (8 per cont.) 


The admissions for 1924 were obtained. Cases transferred were excluded and the 
state of the discharged was not followed up. 
1924 
zeta! 56 (In hospital}65 
ead 456 ... a sl .. Alive 9: es = , 
> ; Alive 9 \ Discharged 28 
Combining the admissions in 1923 and 1924, we find :— 
1923 and 1924 (combined) 
Total 1,173 
a = (86. ners ‘ve 157 (In hospital 117 (10 per cent.) 
Dead 1,016 (86-6 per cent.) ..- Alive 157 "| Discharged 40 (8-4 per cent.) 

I pass on to consider treated cases. 

The report deals with these year by year so that the critical inquirer may have 
details for testing the final figures. As the earliest years are of most interest in 
reviewing the results of treatment as judged by their present state I give you the 
ascertainment made of all cases treated up to the end of 1924. 

Total 438 
Yead 191 (43- > eont.) ... Aliw 7 (5G. . .) ... fin hospital 139 (31-7 per cent.) 
Dea 1 (43-6 per cent.) Alive 247 (56-4 per cent.) { Discharged 108 (24-7 per cent.) 

Now let us compare the results, for equal periods and under fairly equal conditions, 
in treated and untreated cases. 

We find that 56-4 per cent. of treated cases are alive ; 13-4 per cent. of untreated 
cases are alive. 

Let us apply the severest tests we may, the inference remains the same. 

Select from the fifty-five hospitals the returns of the hospital showing the most 
favourable results—each hospital is shown in detail in the report—and it will be 
found that 35 per cent. of living is the figure and that this refers to cases admitted 
in 1924 only. 

1 Not malarially treated. 
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Select from the 1173 untreated cases the 438 who have fared best. We shall find 
that 157 are living, whereas there are 247 of the same number of treated patients 
now living. 

Having eliminated all factors and fallacies which possibly tended to show why 
the death-rate amongst the untreated should be higher than in treated cases, there 
still remains a disparity in favour of treated cases, which, I submit, incontrovertibly 
establishes the value of malarial therapy. Each of the five years’ results tells the 
same tale. 

Now, to form an estimate of the measure of success. The cases remaining in 
hospital have, in general, benefited by treatment and lead a more natural existence 
than untreated cases. For the basis on which this statement is made and for a 
more extended consideration of this point the full report should be consulted. 

Let us consider the treated patients who showed sufficient improvement to be 
discharged. Of the 438 treated during or before 1924, 134 were discharged, 108 
remain now discharged ; death or re-admission accounts for the difference of 
twenty-six. Speaking of them as failures, we may say that one in five of discharged 
treated cases failed. Rather more than half of the untreated discharged cases failed. 

Here, again, is incontrovertible evidence in favour of malarial treatment and a 
clear refutation of the suggestion that those practising malarial treatment are more 
liberal in discharging patients than those who do not make use of such treatment. 

In order to obtain direct knowledge concerning the condition of the 108 cases 
still discharged, a personal visit was made to their homes, and it can be definitely 
stated that seventy-seven are able to follow their usual avocations—sixty-nine were 
actually doing so; eight were temporarily out of work; ten were mentally fairly 
well, but fit for little work. Ten were degenerating and mentally unfit ; the state of 
eleven could not be determined. 

The condition of these discharged cases is more fully described in my report than 
can be attempted here. The following observations are applicable to 75 per cent. 
of them :— 

A high standard of attention to dress and personal cleanliness was observable ; 
judgment was normal; insight was restored, and memory was good. Anxiety as 
to the future replaced the “never better in my life” attitude so frequently met 
with in the failing general paralytic; speech was normal, tremor was not evident. 
Many patients had the appearance of having recently been through a severe illness ; 
most were more readily fatigued than before they had the disease. 

Judging from the 10,000 patients receiving malarial treatment of whom I gained 
some slight information at home and abroad the average accepted results indicate 
that one-third die, one-third remain in hospital, and one-third are well enough to 
resume their ordinary life. 

Let us now consider all cases treated in county mental hospitals during the five 
years ending June 30, 1927. 

The report will show the total number treated was 1,597. The ascertained 
results show :— 

Dead 541 (34 per cent.) 


, {In hospital 652 (41 per cent.) 
Alive 1,056 (66 per cent.) _... we | Discharged 404 (25 co prey 


In considering the discharged patients little regard has been attached to the 
customary classification into “ recovered,” “relieved” or “ not improved.” An 
analysis of the present state of these cases is given in the report. Personally, I do 
not accept the fact that a patient has been enabled to resume his former employment 
as sufficient reason for stating that a cure has been obtained. In the absence of a 
fully detailed medical examination I am not prepared to go further than to speak of 
“apparent ” cure, and many of the discharged patients may be so described. 

The third objective I kept in view while making a study of the results of treatment 
was, as I have already told you, to observe if there were any points calling for special 
consideration : I will mention two. 
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(1) Deaths occurring shortly after inoculation. The irresistible conclusion is 
that malaria itself precipitates death in many cases. Of 1,600 patients treated 34 
per cent. have died. Of the same 1,600 patients, 9 per cent. died within a month of 
inoculation. Of all the patients dying, one in four died within a month of being 
inoculated. Early deaths were known to occur, but their incidence has never before 
been so arrestingly stated and demonstrated. 

Professor Wagner-Jauregg, of Vienna, told me that though 97 per cent. of 
general paralytics were subjected to treatment, early deaths no longer occurred, and 
that such deaths could be avoided by giving cardiac stimulants in every case at the 
beginning of treatment, and again at the acme of each febrile attack ; also in the case 
of feeble patients, by stopping fever for a few days by a small dose of quinine. 

(2) The second point is the evident call for supplementary treatment to enhance 
the value of malarial treatment; it was interesting to find that all the Continental 
clinics were employing arsenic in some form or other. ; 

In conclusion, my inquiry has convinced me that malarial therapy is valuable 
in (1) extending life, (2) improving the mental and physical state of the patient, 
(3) allowing 20 per cent. of the patients to resume a normal life. 

I believe it to be the best form of treatment at present known. 


Dr. T. Tennent: It is almost fourteen years since tryparsamide was first pre- 
pared, having been synthesized by Jacobs and Heidelberger in 1915 at the Rockefeller 
Institute. Only after extensive experimental work with the drug, especially in 
relation to trypanosomiasis, was it administered in cases of late syphilis. According 
to the early reports it was then administered to improve the general condition, so 
that these cases might be later treated in the ordinary way. It was found, however, 
to have a very beneficial effect, both on lesions and also serologically, so its use was 
therefore extended. It was given to patients with primary and secondary lesions. 
No improvement was noticed ; in fact in some cases lesions were said to have 
progressed. This led to a delay in further treatment, and the first report of its use 
in the treatment of neuro-syphilis was made in 1923, when Lorenz and his co-workers 
published their results in a series of seventy-eight cases. They claimed that disease 
had been arrested in 63 per cent. and improvement had occurred in another 15 per 
cent. Moore, a short time later, with twenty-seven cases, gave almost similar 
results, namely, 66 per cent. arrested and another 15 per cent. improved. 

In 1924 a supply of the drug became available for use in several hospitals in this 
country, and twenty cases were submitted to this treatment in the Maudsley 
Hospital. Three were cases of tabes, and consequently outside the scope of this 
discussion. Dawson, after observation of the remaining seventeen cases for over a 
period of twelve months, reported that 11 showed clinical improvement; 5 
showed no improvement; in 1 the patient died. Of the 11 who showed clinical 
improvement, only 7 showed improvement in their serology. 

Since that time the drug has been administered in thirty-three additional cases. 
In 1926 it was considered that in view of the number of remissions being obtained 
by non-specific therapy, patients ought to have the benefit of both forms, and this 
has since been tried. Tryparsamide, therefore, has been used in fifty cases, twenty- 
seven of which have been treated by the drug only, and twenty-three by the 
drug plus some variety of fever. 

Treatment in a voluntary hospital is complicated by the fact that patients can 
leave at any time they desire. Several, after receiving a few injections, requested 
their discharge and had to be removed from hospital. This group, however, is not 
considered here. 

The diagnosis of all these cases was made after a consideration of each from a 
threefold aspect, namely, mental state, neurological signs, and laboratory tests of the 
blood and cerebro-spinal fluid. 

Method of Treatment and Administration.—As soon as a diagnosis of general 
paralysis is made and no signs are found contra-indicating the use of the drug 
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tryparsamide treatment is begun. At first, in 1924, weekly injections of 2 grm. 
were given, and the course was limited to eight weeks. A rest for two months 
was allowed and then the second course was begun. No untoward effects were 
noted and the dose was increased to 3 grm., a course of twelve injections being given. 
The present method is to begin with intravenous injections of tryparsamide in 3-grm. 
doses as before, and this is especially valuable if the patient’s general condition is 
poor. As soon as possible the patient is inoculated with malaria and throughout 
the course of the fever the injections are maintained. The drug has in no case 
prevented the development of the fever. There is no evidence that the action of the 
drug is cumulative and patients continue their injections at weekly intervals without 
interruption, so long as their serology gives positive results. Solomon has given 
weekly injections of 3 grm. without interruption for a period of from two to three 
years. 

Results of Treatment.—Of the entire series (fifty in all), sixteen patients, or 32 
per cent., show a good remission, and have returned to their previous occupations 
or work comparable to same. I would not infer, however, that they are free from 
evidence of their affliction since a careful mental examination in several cases will 
reveal memory defects or defects in intellectual or emotional spheres. All but one 
have done their work satisfactorily for periods of from one to four years, and all are 
playing the part of normal citizens. 

A moderate remission has been obtained in thirteen others, all of whom are at home 
but are unable to perform or retain regular work. Some of these have been more 
recently treated, and may yet gain admission into Group 1. Sixteen cases have 
remained stationary at home or declined in mental hospitals and five of the patients 
have died. 

To be more precise, of the twenty-seven cases treated by tryparsamide alone, 
a good remission has been obtained in five patients (18-5 per cent.), a moderate 
remission in nine (33 per cent.), two are at home stationary, seven are in mental 
hospitals, and four are dead. 

Of the twenty-three patients treated by tryparsamide plus fever, a good remission 
has been obtained in eleven (47-8 per cent.), 2 moderate remission in five (21-7 per 
cent.). Five are at home stationary, one is in a mental hospital and one is dead. 

A point of great interest is the result of treatment compared with the duration of 
illness before treatment. In estimating the duration of symptoms previous to 
treatment I have taken those more definite symptoms attracting the attention of 
relatives, such as loss of memory, change in behaviour, alteration in speech, etc. It 
was evident, however, that the process had been going on for a longer period, as, on 
recapitulation, in practically all cases a change in personality was described, most 
frequently in the form of irritability for a period of one or more years. 


_ No. of Declined or At home Moderate Good 
Ducation cases Dead in hospital stationary remission remission 
Under 3 months oe oa 14 eas 1 ‘as l sii 1 sb 4 ae 7 
Over 3 and under 6 months _... 18 = 2 ois 3 BEN 2 sas 5 ‘its 6 
Over 6 and under 12 months ... 9 aa - ha - a 4 ne 2 an 3 
Over 12 months as aie 9 re 2 ie 4 ae l aie 2 - 
5 5 8 8 13 16 


I have tabulated these figures, making four groups of cases, dividing the period 
into “ under three months,” “over three but under six months,” “ over six months 
but under twelve months,” and “ over twelve months.’ <A glance at these figures 
shows that cases treated within three months of exhibiting definite symptoms give 
by far the best results, and that the chances of improvement diminish with delay 
in treatment. Of the nine patients presenting symptoms for over twelve months— 
the average period being nineteen months—only two have shown slight improvement. 
Although the number of cases studied is small, the results agree with those of other 
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workers irrespective of the form of treatment employed. Ferraro and Fong, in an 
analysis of 126 cases, conclude that old-standing cases of two years’ duration offer 
less probability of successful treatment. 

This factor may partly explain the greater number of remissions seen in manic 
and expansive types, as states of excitement always affect relatives more intensely 
than those of mere indolence, consequently such patients come under treatment at 
an earlier stage. 

Serological Changes following Treatment.—It has been possible, as a result of 
treatment, to restore many of these patients to a condition approximating to their 
previous state of health, in spite of the fact that a large number retain changes in 
their serology which have been regarded as pathological. They show clinical 
remissions, but the question as to whether the effort should be maintained to render 
their serological reactions negative, cannot be definitely answered from our present 
knowledge. As Bunker has pointed out, we do not know whether such persisting 
pathological reactions are something in the nature of a scar or whether such patients, 
in contrast to those showing negative reactions, are enjoying a clinical remission in 
the literal sense of the word. It is to be inferred that these persisting abnormalities 
are signs of the disease to be removed, if possible, as part of a restoration to 
normality. 

The most consistent change found in the cerebro-spinal fluid, as a result of 
treatment, is a reduction in the cell-count. This is found in all cases and occurs 
early in the course of treatment. The globulin content and the Wassermann 
reaction are next in order of improvement. A negative Wassermann has been 
obtained in seven patients while in twenty of the remainder it has been markedly 
reduced. The colloidal gold reaction is the element most resistive to treatment, 
and distinct reduction in other elements is frequently obtained with little change in 
this reaction. No fluid has failed to show a reduction in pathological changes 
when prolonged treatment with tryparsamide has been employed. 

With regard to the Wassermann reaction in the blood, several workers report it 
to have become negative at an early stage in treatment. Such has not been my 
experience—only three cases presented a negative reaction, in others it remained after 
treatment more frequently stronger in blood than in cerebro-spinal fluid. 

I think that in cases which have not shown serological improvement under 
treatment with tryparsamide, the treatment has not been continued long enough. 
It is not yet known at what point further improvement from treatment cannot be 
expected. Solomon and Viets state that fifty or seventy-five injections of 3 grm. 
may be needed before serological improvement takes place. In a series of twenty- 
three cases reported by Bunker consistent results were scarcely obtained with fewer 
than eighty injections of 3 grm. He concludes that from the definite influence 
exerted upon most positive spinal fluid, complete negativity may perhaps be achieved, 
although, in general, at a cost of upward of 100 or even 150 injections of trypar- 
samide. 

Comparing, in this series, the clinical with the serological improvement I find 
that in early stages there is no parallelism between the two; as time goes on a 
higher correlation is found, until, at a later stage, all the cases showing clinical 
improvement have improved serologically. The converse, however, cannot be 
applied, as three cases under treatment show distinct improvement in serological 
reactions, one now giving a negative cerebro-spinal fluid, whereas clinically they must 
be put in the “ stationary” group. 

The complications of this treatment have been few. In two patients amblyopia 
developed with diminution of the visual fields, but there was improvement after 
the drug had been discontinued for a few weeks. One of these has since had 
further injections without any ill-effect. No other patients complained of eye 
symptoms, but a careful examination of fundi is made previous to treatment. A 
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few have complained of giddiness at the time of injection and one of the earlier 
patients had a rigor several hours afterwards. 

Summary.—Tryparsamide is a most valuable drug in the treatment of general 
paralysis but its action is aided by combining it with fever therapy, of which malaria 
has proved safest in this series. Beneficial results occur in indirect ratio to duration 
of symptoms before the onset of treatment. In early stages after treatment there 
is no parallelism between clinical and serological improvement. A partial parallelism 
exists in the later period, as all cases showing clinical improvement show a con- 
comitant serological improvement. 


February 14, 1929. 


Dr. J. G. Greenfield said he had not been able to go through the cases of 
general paralysis at the National Hospital, Queen Square, from the pathological 
point of view, as he would have liked to have done, but certain changes had been 
noted in the brains of eases in which death followed malarial treatment. The 
majority of these patients had died as a result of lung complications ; there were 
one or two in which the paroxysms of malaria had been so severe, in a person 
already weakened by disease, that death ensued, more or less directly, on account 
of the malaria. In one or two of the early cases death was due to jaundice. The 
majority of deaths, however, had been due to lung complications, mostly occurring 
in the winter months. 

The changes in the brain were exactly similar to those described by Striiussler 
and Koskinas, Gurewitsch and R. B. Wilson. They consisted in a very great 
increase in the inflammatory reactions in the brain, following immediately after 
malarial treatment had commenced. Within seven days there was an enormous 
excess of small-celled infiltration, in which the lymphocytes, contrary to the ordinary 
rule in general paralysis, were much more numerous than the plasma cells. At a 
later stage several workers had described early gummatous formations, and even 
fairly gross gummata. Another point was the rapid disappearance of spirochxtes 
from the brain in general paralysis after malaria treatment. One could not always 
say that spirochetes had been there before, but in almost every case in which the 
patient died three to six months after treatment, spirochetes had been absent. They 
were, however, found in quite 50 per cent. of the brains from cases in which the 
patients had died without having had malarial treatment. 

These facts could be correlated with the remarks of Rear-Admiral Meagher and 
those of Dr. Tennent from the clinical side. The brain changes were certainly 
evidence of a very acute inflammatory disturbance as a result of treatment by 
malaria which tended to make any concurrent affection more fatal. Dr. Stoddart 
had referred to the necessity of re-inforcing the malaria treatment with salvarsan. 
It was the tendency, in the early days of malaria treatment, to suppose that the 
inoculated disease cured general paralysis by itself. The evidence was that the 
changes found after malaria were those of acute cerebral syphilis, and they needed 
to be treated by salvarsan, just as in any other case of syphilis. He (the speaker) 
had found the same changes in the cerebro-spinal fluid as Dr. Tennent had done. In 
only one or two cases had the fluid been rendered moderately normal while the 
patient was under observation, but at the National Hospital there were not the 
same facilities for following up cases as existed in mental hospitals. 

He thought that the persistence of changes in the cerebro-spinal fluid was due 
partly to the scavenging process by which the effects of the acute inflammation 
that occurred in the brain after malaria were cleared up, and partly to the scar 
left in the brain by the disease. In either case too much attention should not be 
paid to them. 
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Dr. D. Nabarro: In neuro-syphilis, early recognition and treatment are of 
paramount importance. It is therefore essential that every case of syphilis should 
have the spinal fluid tested at the commencement of treatment and again before 
discharge. So far as possible we have carried this out with the cases of congenital 
syphilis seen at the Hospital for Sick Children, Great Ormond Street. A considerable 
proportion of the many hundred cases treated have shown involvement of the 
central neryous system by the presence of positive Wassermann and colloidal gold 
reactions in the cerebro-spinal fluid. In some there is, in addition, clinical evidence 
of nervous involvement, such as fits, mental deterioration, and spasticity. The 
diagnosis of general paralysis is difficult in children, as the exaltation and grandiose 
ideas, the loss of facial expression and the tremors are generally wanting. The 
symptoms have been usually fits and/or progressive mental deterioration, and 
if the Wassermann reaction in blood and fluid is positive, and the gold curve is of 
the paretic type, the case is diagnosed as probably one of general paralysis. In 
other cases the child may appear perfectly well, yet, because the Wassermann 
reaction remains positive in spite of treatment by injections of arsenicals and 
adjuvants, there is always the risk that these patients are candidates for general 
paralysis. We have therefore endeavoured to treat them so as to render their 
spinal fluid normal. The methods we have employed have been by malaria, 
intracisternal injections of salvarsanized serum, and intravenous injections of sodium 
iodide, either alone or in conjunction. I shall confine my remarks to the first two, 
and I should like to acknowledge my indebtedness to Sir James Purves-Stewart for 
introducing to my notice the intracisternal method, which I feel convinced cured 
the patient we treated together some years ago. It is Case J in Table 3 (2), (p. 41). 
Before he was referred to me this patient was seen by a neurologist and a psychiatrist, 
both of whom diagnosed general paralysis. After treatment by malaria, intravenous 
novarsenobillon, intracisternal injections of salvarsanized serum and intramuscular 
bismuth extending over a period of nine months from August, 1924, his blood and 
cerebro-spinal fluid became negative and were still negative twice in 1926, and once 
in 1927 and 1928 respectively. He is now mentally well and alert. 

Since 1925 I have performed cisternal puncture on a number of children, several 
of them under one year of age, suffering from various forms of meningitis, and my 
assistants have also performed the operation, which is no more difficult than ordinary 
lumbar puncture. An anesthetic is given, 20-30 c.c. of cerebro-spinal fluid drawn off, 
and an equal amount of diluted salvarsanized serum allowed to replace it. Within 
an hour or two the child recovers and appears quite well and the next day it may be 
able to get up and play. A course of treatment consists of six injections at weekly 
intervals, which I think preferable to fortnightly intervals; the remedial agent 
can thus act more quickly upon the diseased tissues and the spirochetes, 
and I have not seen any harmful reaction result from the weekly applications. 
Hitherto we have treated ten cases by this method; several of these had previously 
derived little or no benefit from malarial infection. Our greatest success has been 
in the case of a girl who at the age of six years became acutely demented and was 
found to have a strongly positive Wassermann reaction in the blood and cerebro-spinal 
fluid, with a typical paretic colloidal gold curve. She hada good deal of treatment, 
including malaria and two courses of cisternal injections, with the result that her 
blood and cerebro-spinal fluid became practically normal, and she was restored to 
normal health. I have seen her many times since, and have tested her blood and 
fluid on five occasions, the fluid remaining normal, while the blood Wassermann 
relapses a little occasionally. When seen less than a month ago she was remarkably 
well and showed considerable mental progress. The other cases of juvenile general 
paralysis which we have treated have not yielded such successful results. The 
explanation is, I think, that these were of much longer standing and more extensive 
and more permanent damage had already been done to the brain. 
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Malaria has been given in thirteen cases of congenital neuro-syphilis, which 
include four of juvenile G.P.I., one of tabes, one with meningo-vesicular syphilis and 
an old hemiplegia, three with some mental enfeeblement and four showing no 
symptoms referable to the central nervous system. It will be seen from the 
slide- [shown] that no striking improvement has occurred, either clinically or 
serologically, in most of these cases, and on this account a few of the children 
subsequently had intracisternal injections of salvarsanized serum. Although the 
total number of cases is small, and it is therefore unwise to draw any conclusions 
from them, I am inclined to think that the benefit derived from malarial treat- 
ment in cases of congenital neuro-syphilis is not very great; and that more 
benefit appears to have been derived from intracisternal than from malarial 
treatment, though possibly combined treatment with malaria and intracisternal 
injections is preferable to either alone. I believe that in intracisternal injections 
we have a valuable agent for the treatment of neuro-syphilis, but neuro-syphilis 
should be forestalled by systematic examination of the cerebro-spinal fluid in all 
cases of syphilis, and the appropriate treatment should be applied before the 
spirochetes entrench themselves in the parenchyma of the brain. 


Dr. Hans Deutsch: I will give an outline of the procedure carried out at the 
Viennese Clinic of Professor Wagner-Jauregg. 

Malaria is always inoculated from patient to patient. This method has two 
advantages : (1) this type of malaria after it has undergone several passages through 
the human being is no longer transmissible through the mosquito—because it 
lacks its sexual forms; and (2) the strain has become exceedingly sensitive to 
quinine, so that three doses of 0-5 grm. of quinine are usually sufficient to check 
paroxysms. Asa rule, inoculation is subcutaneous. If the patient does not react 
to this form of inoculation the intravenous channel is chosen. It is not necessary 
to match blood-groups for this purpose, because only from 4 to 10 c.c. are used 
and no untoward effects have ever been noticed. If after this procedure the patient 
does not react, mixed typhoid vaccine is given, beginning with 25,000,000 bacilli 
and doubling the dose if necessary. Typhoid vaccine will very often provoke the initial 
rise of temperature and regular paroxysms will follow. The patient is allowed to 
have as many paroxysms—up to eight or twelve—as his physical condition will permit. 
Digitalis, or a similar preparation, is always given during the course of treatment, 
since, in these patients, the heart forms the greatest complicating factor. If it 
becomes necessary to interrupt the paroxysms before the maximum of eight to twelve 
has been reached, re-inoculation with malaria is carried out after a period of rest. 
This interruption of treatment has greatly reduced the rate of mortality, especially in 
elderly individuals. Recently it has been adopted as a general rule for less physically 
fit patients in order to give them malaria treatment with interruptions allowing 
periods of rest. The only difficulty with re-inoculation, especially after it is carried 
out a few months after the first inoculation, is that the patients will often not 
develop paroxysms when the second course of treatment is given. In these cases 
mixed typhoid vaccine, as I have stated, is given as an aid to encourage rise of 
temperature. 

After the paroxysms have been interrupted, a usual course of six injections of 
neosalvarsan is given. I may say that it is not the intention of Professor Wagner- 
Jauregg to institute the malaria treatment as a substitute for, but, as he says, rather 
as an aid in, the specific treatment of syphilis. Malaria alone has never been given 
during the last years. It has also been found that, a year or more after the first 
treatment, another course of malaria treatment is beneficial and prolongs the 
remissions. Patients are therefore always advised to return a year or so afterwards 
for the second treatment. During the interval patients come regularly to the 
out-patient clinic for Wassermann lumbar puncture and for mental tests. 
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If paroxysms do not develop after inoculation with malaria, relapsing fever 
treatment is given. This is carried out by inoculation from mouse to man. In this 
case also a regular course of neosalvarsan follows. 

The most striking factor in the histological changes of the cerebral cortex following 
treatment is the disappearance of the usual gliosis and abnormal glia cells and 
the return of the glia to normal. The degenerated nerve cells remain unchanged. 
Since we know that the syphilitic spirochwte is a mesodermal organism, that is, 
an organism which lives most favourably in mesodermal tissue, and that it 
invades the cortex of the brain only after a breaking down of the ectodermal defence— 
the glia—we may say that the beneficial effect of malaria treatment consists in the 
stiffening of the ectodermal defence, which limits the spirochzte to the perivascular 
spaces, and that salvarsan penetrates into the perivascular spaces more easily 
than into the cortex. This explains the logic of giving neosalvarsan after inoculation 
with malaria. The amount of damaged nervous tissue will determine the end- 
result. Needless to say we should not speak of a “cure” in these cases, but 
rather of an arrest, because nervous tissue in the brain does not regenerate. 


Dr. A. Glen Duncan said that his experience of the malaria treatment was 
limited to forty-one cases, each of which had been carefully investigated by all the 
routine diagnostic methods. The cases were unselected, therefore the mortality was 
fairly high ; seven out of the forty-one patients had died within two months of the 
malaria inoculation. In twenty-one cases the results had been good, and in these 
the duration of symptoms before the patients came under treatment had averaged 
twelve months, whilst the previous duration of symptoms in cases in which the 
results were not so good, averaged eleven months. He (the speaker) had always 
thought that early cases reacted best, but of course it depended on what was 
considered an © early "’ case. 

The figures rather suggested that an early case was not necessarily one which 
had shown mental symptoms for only a brief time; of far greater prognostic value 
were the severity of the disease before treatment was begun and its rapidity of 
progress. By a“ good result’? he meant that the patient made such improvement 
that he could no longer be detained in a mental hospital. The treatment of neuro- 
syphilis in mental hospitals was in a peculiar position owing to the fact that when 
deprivation of liberty was no longer warranted, patients must be discharged who had 
had insufficient treatment to allow of hope for a cure. Public opinion, as well as 
the Board of Control, would, rightly, not tolerate detaining a man for the sole 
purpose of treating him for a positive Wassermann reaction or a paretic colloid gold 
curve. The only standard which could be generally adopted was the possibility of 
the patient's return to his home. If, as seemed to be the case in many instances, 
further treatment was required, it was for the neurologist and the general 
practitioner to give it. A close working association between the mental hospital on 
the one hand and the general and the neurological hospital on the other would meet 
the requirements. 

In psychiatry, probably more than in any other department of medicine, there 
was a tendency for investigation to be hampered by attaching to the patient a stock 
diagnosis. All his (the speaker’s) patients, on admission to a mental hospital, were 
thoroughly investigated for syphilis. Neuro-syphilis was easily diagnosed, and 
in many cases a diagnosis of general paralysis could forthwith be entered in 
the register. In at least 30 per cent. of patients with neuro-syphilis general 
paralysis could be definitely excluded. Between these two extremes were a 
considerable number in regard to which he was not able—and he did not think 
anyone was able—to decide whether they were cases of general paralysis or not. 
As a student he had been taught by the neurologist that there were no such diseases 
as general paralysis, tabes dorsalis or gumma of the brain. The disease was 
syphilis and its situation the central nervous system. If no such pathological entity 
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as general paralysis existed, it seemed still more obvious, from the divergent opinions 
expressed in this discussion and in published articles, that there was no such clinical 
entity. It had already been suggested that the term “general paralysis of the insane” 
should be dropped. He (the speaker) suggested that not only the name should be 
abandoned, but also the current conception of the disease, so that it could be 
regarded on the basis of neuro-syphilis alone. One could then consider in any given 
case whether it was likely to be improved by drug treatment alone. If not, one would 
begin a course of treatment which would probably include induced pyrexia. If the 
patient was likely to be improved by arsenic and mercury alone, these would be given, 
and if there was no rapid improvement the more drastic form of treatment could be 
substituted. He was aware that this conception of neuro-syphilis as a whole was 
not new, but its practical application in mental hospitals did not exist. That was 
shown, if by nothing else, by the almost entire absence of reference to any form 
of syphilis other than “ general paralysis of the insane” in the literature emerging 
from mental hospitals. 


Dr. W. D. Nicol said that, in selecting cases for’ treatment, undoubtedly the 
ideal thing was to get the patient as early as possible, but advanced cases should also 
have the benefit of treatment provided a thorough physical examination eliminated 
any organic disease. He did not consider the history of seizures a contra- 
indication, but obese patients did not stand malaria well. 

Admiral Meagher had mentioned that the mortality shortly following malaria 
therapy was still high, and he (Dr. Nicol) agreed that the giving of small doses of 
quinine to abort the fever was a great factor in reducing mortality. At Horton it 
was the practice to give one dose of five grains of quinine if necessary; the result 
was disappearance of parasites within forty-eight hours followed by a remission 
lasting from fourteen to eighteen days. During this time the patient regained his 
general strength; moreover, the strain of malaria was not lost, as the attack 
recrudesced and was never so severe as at first. The indications to abort fever 
were persistent vomiting, cyanosis, seizures, persistent high pulse-rate and the 
earliest sign of jaundice. The failure of the temperature to reach subnormal in 
between the paroxysms of fever should also be regarded as a warning. 

Much had been said as to the relative merits of malaria induced by mosquitoes 
and that inoculated by blood. It appeared that mosquito-inoculated malaria was 
better, as most cases of malaria induced by mosquitoes tended to relapse six to 
seven months later, consequently some continuous process might be going on in the 
body. Blood-inoculated cases did not relapse with malaria. 

Referring to quartan malaria, a strain of which had been employed at Horton 
during the last few months, it was too early to speak of results. It had been found, 
however, that the more debilitated type of patient could tolerate quartan well; the 
rigors were less severe, and the interval of two days without fever gave him more 
chance to keep his strength up. Patients could go on for six or seven weeks without 
any marked anemia. Quartan malaria was also of value as affording a means of 
therapy to those patients who proved to be immune to benign tertian malaria. 
Professor Kirschbaum, of Hamburg (from whom the strain was obtained), had 
employed quartan since 1918 and he claimed 50 per cent. remissions in the 
treatment of general paralysis. 

{Dr. Nicol concluded by making a brief reference to results of treated cases at 
Horton. The clinical types which reacted most successfully were the manic and 
grandiose cases, while the results in the depressed and simple dementing types were 
less favourable. | 


Dr. Lawrence S. Kubie (New York): A previous speaker referred to the 
difficulty of being sure whether one was dealing with a case of true general paralysis, 
and proposed that for statistical purposes it might be safer to consider together all 
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syphilitic disease of the nervous system. It is with a like consideration in mind 
that I emphasize the importance of recognizing delirious states, and of distinguishing 
these from paretic deterioration. One frequently encounters the claim that advanced 
paretic deterioration has been cured, and then finds that the deterioration had lasted 
only a few months. It seems justifiable to question whether the appearances of 
deterioration that may arise in the early months are not due to a benign delirium. 

Dr. Phyllis Greenacre has pointed out the frequency with which delirious 
episodes occur in the early stages of an illness that may later become true paresis. 
These episodes may be florid states of disorientation, confusion, and active 
hallucinosis ; but they may also be somewhat chronic states of mild confusion, in which 
the differentiation from true deterioration is far from simple. The conduct disorder 
may be indistinguishable in the two, except that in the delirious state it occurs in 
a setting of “ befuddlement”’ and disorientation. The speech may be much alike, but 
an attentive ear will usually distinguish the thick mumble of delirium from the 
syllabic distortions of paresis, and, in the delirium, all of the symptoms show 
fluctuations with the depth of the confusion. 

Even after persisting for several months many of these pseudo-deteriorated cases 
may remit spontaneously or after treatment. It may be that malaria is peculiarly 
effective in inducing these remissions. This, however, is not the same thing as 
curing deterioration; it seems wise, therefore, to consider true deterioration and 
delirious pseudo-deterioration separately. 


Dr. Stoddart (in reply) said that there seemed to be no doubt that of all the 
various treatments devised for general paralysis malaria had the best record and there 
seemed also to be a consensus of opinion that some reinforcement was needed, as some 
of the treatments carried out had not been very convincing. He was inclined 
to follow one valuable suggestion which had been made this evening, that of 
adopting quartan fever instead of tertian. Major Stewart had made the suggestion 
that about three or four rigors should be allowed, that the patient should be cured 
of his malaria, then another three or four rigors induced, and so on. He reported 
« good number of successes obtained in that way. 

It was necessary to consider the contiadictory results reported by various people. 
Some speakers seemed to be rather sceptical about the results recorded, and the 
reason for that was that there might have been rather more erroneous diagnoses 
than had been supposed. These errors were probably due to attaching too much 
importance to the serological examination. He could remember cases, before the 
era of malarial treatment, in which the disease had been arrested, but not cured, yet 
there was a normal cerebro-spinal fluid. He was also including some of the arrests 
he had obtained with hexamine. He had had cases of apparent cure from the 
clinical point of view, without serological recovery, and it appeared that some of the 
remissions in those cases had lasted a considerable time; whether they would 
relapse or not remained to be seen. Lastly, there were patients with apparently 
general paralytic cerebro-spinal fluid who were not general paralytics. He ought, 
perhaps, in view of what had been said, to be talking not of general paralytics, but 
of neuro-syphilitics. 

He wished now, owing to what the debate had revealed, to withdraw one of the 
remarks he made in his opening paper; occipito-atlantoid puncture seemed to 
have justified itself, though he was doubtful about the diagnosis of the patient who 
had had hemiplegia seven years before he came under observation. 

He asked Sir James Purves-Stewart to state, in his reply, what evidence existed 
that the cerebro-spinal fluid in the cisterna magna travelled up; his own view had 
previously been that the fluid passed downwards. 

Hexamine had not received any consideration in the discussion, and he suggested 
that a trial shou!d be made of quartan malaria plus hexamine. The latter substance 
formed formalin in the cerebro-spinal fluid, and as it killed some organisms it might 
kill spirochetes. 
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. Sir James Purves-Stewart (in reply) said he would first deal with Dr. 
Stoddart’s question by exhibiting a diagram to demonstrate the modus operandi 
of cisternal puncture. Many of his (the speaker's) students at hospital had learned 
to carry this out with ease. The current of fluid from the cisterna magna was not 
downwards into the spinal canal; nearly all of it went forwards to the basal 
cisterns and thence along the Sylvian fissures, etc., into the cortical subarachnoid 
space, being ultimately absorbed through the great venous sinuses in the dura. 

What had struck him most in this discussion was the unanimity of the speakers, 
who had all commended the value of pyrexial treatment, especially by malaria. 
Tryparsamide treatment had found few supporters in England, so far. 

Dr. Brander had emphasized the importance of accurate diagnosis. There was 
no reason why a patient with dementia precox, or a manic-depressive patient, 
should not also have neuro-syphilis with its characteristic reactions in the cerebro- 
spinal fluid, without necessarily being a general paralytic. But a diagnosis of 
syphilitic encephalitis should never be made on serological grounds alone; the 
clinical diagnosis must also be established. Like all other English workers—and 
apparently in contradiction to the records of the Vienna school—Dr. Brander had 
found a definite mortality associated with malarial treatment in general paralysis. 
This, however, must be faced, since a fatal termination in untreated cases was 
practically inevitable. 

Dr. Macnamara had emphasized the importance of selecting suitable cases for 
treatment, and had suggested that many cases diagnosed as general paralysis were not 
that disease. The question, in doubtful cases, as Dr. Kubie had also remarked, was, 
whether these particular patients were suffering from meningo-vascular neuro- 
syphilis, or from syphilitic encephalitis, and at what stage of the neuro-syphilis did 
a case become recognizable as one of true syphilitic encephalitis. 

Another pcint had been suggested by Dr. Rudolf, who apparently laid it down as 
a diagnostic criterion that the patient must not only have clinical and serological 
signs of general paralysis, but must also show pathological evidences of the 
disease post mortem. It seemed rather a hardship for a patient to wait until he was 
dead before he was accepted as having been cured. 

Major Stewart’s admirable method of treatment by short two-day courses of 
malarial fever, repeated at intervals of a couple of months, might entail some difficulty 
in patients outside a mental hospital. In an asylum time was no object, whereas 
in private practice the patient and his friends expected speedy and continuous 
treatment. 

He (the speaker) claimed that those who supplemented malarial treatment by 
intracisternal treatment with salvarsanized serum, secured better results than those 
obtained by malarial treatment alone. 

Finally, not only had the standard of successful arrest of the disease to be 
considered, but also the extent of recovery which was possible in any individual 
case. That did not depend merely on the particular treatment employed, but on the 
degree of anatomical survival of the brain structures at the time when the treatment 
was begun. Nerve-cells which were already degenerated could never be replaced. 
Hence the importance of recognizing syphilitic encephalitis in the earliest stage, 
before degeneration had set in, and when the affected nerve-cells were still in a 
condition amenable to treatment. That was why private physicians, who saw the 
patients early, often had a better chance of successful treatment than physicians 
engaged entirely in asylum work. Even the most accomplished asylum physician 
could not hope to restore an advanced demented paralytic patient to normal; all he 
could do was to turn him out as “a good working dement.”’ Personally, he (Sir 
James) was not in favour of such a programme. He did not think that a patient 
with his disease arrested at an advanced stage was of any value to himself, to his 
family, or to the community. 
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[March 14, 1929.] 
Diathesis in Relation to Rheumatism. 
By H. A. Exuis, M.B. 


THE fundamental factor upon which the constitutional classification of 
rheumatism is based consists in there being three types of constitution—the acid, 
normal and alkaline, differentiated by their urinary ratio of free acid to ammonia- 
combined acid. The acid constitution has a ratio of one of free acid to one of 
ammonia acid; the normal, one of free acid to two ammonia-combined ; the 
alkaline, one of free acid to three ammonia-combined. The three types are 
demonstrated hy Chart I. 


ACID CASE. 











TIME 8am 10am. 10pm. 
SPEC. GRAVITY 1022 1016 1020 
TITRATABLE ACID 24 14 20 
NH;-COMBINED ACID 28 22 24 
pH. 5-1 5-6 5-0 
NORMAL CASE. 
SPEC. GRAVITY 1020 1015 1020: 
TITRATABLE ACID 24 [4 27 
NH,-COMBINED ACID 40 30 55 
pH. 58 68 <  f 
ALKALINE, CASE. 
SPEC. GRAVITY 1020 {O10 ICl4 
TITRATABLE ACID Is oO 1S 
NH3~COMBINED ACID 54 {oO 35 
pH. 5:5 7-0 5:7 


(N.B. Acid is in C.CS.N/ig per 100 -C.CS. of Urine) 


CuaRrt I. 


Life is an Acid Function in an Alkaline or Neutral Medium.—The main 
funetion of vitality is the formation and elimination of acid. This dominates 
diathesis. In the normal, the elimination and assimilation are equal; in the acid 
there is deficiency of elimination; in the alkaline the assimilation is deficient.’ The 


1 See ‘‘ Reaction in Relation to Disease,” H. A. Ellis, Lewis, London, 1924. 
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nature of the arthritis in rheumatism is controlled by these diatheses. Arthritis 
thus becomes separated into the following groups or types : 

(1) Acute Specific Arthritis —Rheumatic fever. 

(2) Atrophic Arthritis.—The alkaline assimilation deficiency type, or rheumatoid 
arthritis. Septic or focal arthritis is a sub-group complicated and intensified by 
secondary focal infection (viridans). This group always has a well-marked deficiency 
of free acid. 

(3) Hypertrophic Arthritis or osteo-arthritis, the acid elimination deficiency type, 
is degenerative, attacking primarily the large joints and robust constitutions. 

(4) Gouty or Uric Acid Arthritis.—Increased uric acid metabolism. Sub-groups 
(a) atrophic and (b) hypertrophic (usually gouty), both complicated with uric acid 
excess; (c) pure uric acid arthritis (rare). 

(5) Endocrine or Climacteric Arthritis—Associated usually with thyroid 
deficiency. Really a periarthritis affecting the joints separately from circulatory 
interference, and approximating to the hypertrophic type. 

Complications in classification are produced by the overlapping of these 
conditions. Uric acid may affect any type; degeneration and repair may occur 
simultaneously. Nevertheless, a typical atrophic case differs plainly from a typical 
hypertrophic case, clinically, pathologically and biochemically, as displayed in urine 
analysis, even though the bony changes may be similar. In the atrophic form the 
progress of the disease is centripetal, and the muscular wasting is independent of the 
arthritis, whereas in the hypertrophic form it codrdinates with the arthritis. In the 
atrophic form the muscles are tense and irritable, accompanied by trophic changes 
in the skin, especially in the palms of the hands, which are velvety. The muscular 
wasting and deformity are paralytic in character. None of these conditions is 
present in the hypertrophic. The atrophic form occurs in youth and middle age 
and principally attacks females. Hypertrophic arthritis is a disease of middle and 
old age and attacks males by preference. The atrophic prodromal symptoms are 
essentially trophic—tremor and vasomotor changes, extremities cold and sweaty, 
circulation poor except in the inflamed joint. Muscular atrophy precedes joint 
dysfunction. This is not so much a joint disease as a condition in which joints are 
affected, deformities being uniform and due to flexional irritability of an unbalanced 
muscular condition. There is also a tendency to achlorhydria and gastro-intestinal 
dysfunction with increased sugar tolerance. The pathological condition has been 
described by Timbrell Fisher in the Bath Conference Report. Atrophie arthritis 
is a small round-celled inflammation of the synovial membrane with increased 
formation of villi. The pannus of the articular surface spreads inwards towards 
the centre of the joint. Increased permeability to X-rays is due to deficiency of 
calcium, though the presence of secondary deposits may confuse the issue. Clinically, 
there are two forms of atrophic arthritis, active and passive. In the active form the 
parts are hot, and pain occurs while at rest. Muscular irritability and tension 
cause perpetual restlessness. None of these symptoms occurs in the passive 
condition. The mental differentiation is also marked. Atrophie arthritis attacks, 
not those who live well, but those who are essentially faddists. These patients have 
disturbed digestion and malodorous evacuations : the latter condition I call “ septic 
intestine.’ The nerves involved in paralysis are those of the autonomic nervous 
system, and other trophic varieties. 

Hypertrophic arthritis is diametrically opposite in all these characteristics. It is 
essentially a disease of deficient elimination, its progress is centrifugal, there is no 
female predominance or achlorhydria and the gastric dysfunction is plethoric. The 
prodromal causes are overwork or injury of joint. Limitation of movement is late, 
ankylosis rare, free fluid usually absent. Joint attack is primary, not symmetrical, 
often one joint only being affected, and there is little tendency to subluxation. Pro- 
dromal symptoms consist in stiffness and: loss of freedom of movement. The 
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individuals affected live well, enjoy life, and work hard. The hips and knees are 
usually first attacked, while in atrophic arthritis it is usually the small joints that 
suffer. The changes are often periarthritic. Blood-pressure tends to be high and 
the subjects are usually robust. Pathological changes first occur in the central or 
poorly nourished portions, the lateral portions showing no change. Lipping follows 
circulatory interference. Bony growths occur on the outer and inner edges of the 
joints from the rich blood-supply there. 


_j Metabolic dissimilarities are equally characteristic. (See Chart II, p. 27). 
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In the atrophic form no free acid is passed and there is an essentially alkaline 
ratio. Sometimes no free acid is passed for months or years. Improvement 
coordinates with increase of free acid. I have never seen an active case which is 
not markedly alkaline in the atrophic variety. 

The hypertrophic variety is just as distinctly acid. When the kidneys are 
uninjured the specific gravity is high and urinary concentration marked, without, 
necessarily, an excess of uric acid. If the kidneys are injured the specific gravity is 
lowered, but the elimination is uniform in all specimens. Other metabolic differences 
are shown in Chart III (p. 27), as follows :-— 
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Ratios below the normal are recorded to the left of the central line, those in 
excess of the normal to the right. The central metabolic line represents the normal 
at any specific gravity. The marked deficiencies and excesses shown in these charts 
are striking. In the atrophic chart the acids show well on the deficiency side, and, 
in spite of the excess elimination, the sodium and potassium are well over on the 
excess side, the acid deficiency being most marked in the phosphates, which is 
characteristic. 

In the hypertrophic chart the acid is well on the excess side and the ammonia 
excretion, though high, maintains the acid elimination deficiency ratio, while the 
alkaline salts are fully on the deficiency side. It should be noted that, in spite of 
the acidity, the phosphates are on the deficiency side, while the sulphates are in 
excess, which is characteristic. 

The composite chart (Chart IV) shows the same characteristics. The writer is 
of the opinion that a deficiency of phosphates is characteristic of these forms of 
arthritis. If these things are true, a knowledge of the metabolism is necessary for 
successful treatment, and the author has found that it is very successful if carried 
out on a basis of this knowledge—especially in the hitherto intractable cases of 
atrophic arthritis. Indeed, he considers that a knowledge of the metabolism as 
displayed by urinary analysis is indispensable in the treatment of all cases of chronic 
arthritis. 


Discussion.—Dr. E. OBERMER: I believe that Dr. Ellis has done us all a_ great 
service in emphasizing the fact that one can measure underlying constitutional differences in 
the various forms of arthritis. The pendulum is swinging back, attention is reverting to the 
soil rather than to the seed; therefore I believe that Dr. Ellis’s classification, based on 
metabolic differentiation, is a step in the right direction. I also agree with him as to the 
great importance of variations in the acid-base balance of the body. I believe, however, 
that this classification will bear still further simplification. We should be able, eventually, 
to group all forms of arthritis into two types. 

Personally, I prefer the terms “ asthenic’”’ and “ sthenic diathesis,” the asthenic diathesis 
being characterized by low vitality, low resistance, endocrine deficiencies, and tending to have 
the acid-base balance of the body deviated to the alkaline side, both owing to the fact that the 
diet of these subjects is poor in acid-producing substances and that the endogenous acid 
formation is low, owing to the low rate of metabolism. Into this group we can fit the large 
majority of so-called infective forms of arthritis due to focal infection. The low resistance 
associated with this diathesis explains why the eradication of one or more foci of sepsis by 
surgical or other means is so often unsuccessful in clearing up the arthritis; we must go 
further back and raise the resistance ; in fact, combat the diathesis. 

The sthenic diathesis covers the hypertrophic or osteo-arthritic type described by Dr. Ellis 
as well as gouty and climacteric arthritis. The metabolic idiosyncrasy, which is common 
to all sthenic persons, is a lifelong tendency to retention of breakdown products of katabolism. 
This idiosynerasy has been recognized with regard to urates in gout, but there is every reason 
to believe that, in osteo-arthritis, there is retention of other acid katabolytes, so that it might 
not unfairly be called “ non-uric-acid gout.” There is, at any rate, an invariable deviation of 
the acid-base balance of the body to the acid side; there is usually a high ingestion of acid- 
producing food substances, unbalanced by an adequate ingestion of base-producing food 
substances, with a high endogenous acid production, owing to muscular exercise and a vigorous 
intact ductless-gland chain. The reason why there are no actual osteo-arthritic joint changes 
in persons of the sthenic, or retention, diathesis until middle age is that the tendency to acid 
retention is compensated by increased thyroid and other katabolic gland activity, which fans 
the furnace of metabolism and does not allow of much ash or, rather, acid accumulation. 

Biochemically, the findings in the sthenic or retention type of rheumatism are nearly 
identical with those found in hay-fever, eczema, asthma with chronic bronchitis, and other 
allergic manifestations. This brings me to the two possible criticisms which may be levelled 
against those of us who believe that underlying constitutional factors, rather than infection, 
are of the greatest importance in the rheumatic problem. The first legitimate criticism will 
take the form of a question: If diathesis is the all-important facter, why do not all people of 
the sthenic or retention group become attacked with arthritis? Why do some have asthma 
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or hay-fever or diabetes, and why do some people who contract gonorrhea acquire a 
gonorrheeal arthritis and others-do not? The answer, in the present state of our knowledge, 
must be that in addition to the diathesis factor, which may be called the predisposing cause, 
there is an immediate cause which we must be content at present to call the “ x-factor.” 
Personally I am looking for this “x-factor” in the maze of the endocrine autonomic 
apparatus. It is this apparatus which determines anatomical and peripheral circulatory 
conditions that allow of arthritic changes. 

The second legitimate criticism is that the biochemical findings may just as well reflect 
the result of the infective processes, rather than reflect any causative factor. I have in my 
files records and curves of several members of the same family, which effectively dispose of 
this criticism, the most striking of aJl being those of a mother and daughter whose 24-hour 
urinary curves are almost superposable, in spite of the fact that the mother has extensive 
joint changes, whilst the daughter has only the very earliest muscular and nervous symptoms, 
which, the mother states, are identical with her own symptoms that occurred twenty-five 
years previously. 

Although the amount of biochemical work done on this subject is as yet insufficient to 
allow us to dogmatize, there is, however, quite sufficient evidence to warrant most intensive 
research on biochemical, endocrinological and clinical constitutional lines. In this way only 
can we perfect a technique of prevention and treatment which will usefully supplement the 
symptomatic treatment which, I am told, is of particular interest to this Section. 


Dr. MOUGEOT (Royat) said that the question dealt with that evening was of great 
interest, and he was glad to see that it had been so carefully considered. He thought that 
any systematization failed to fit so wide a question as chronic arthritis, and, as an example of 
too wide a generalization, he remembered many instances of patients whose teeth had been 
extracted without any improvement resulting. With regard to the two methods for measuring 
the acidity of the urine, the determination of pH (ionic acidity) seemed the better one and 
was more rapidly carried out ; it gave more information than the old titration method. 


Dr. J. F. HALLS DALLY read a paper entitled “ ‘The Spas of Switzerland.” This 
was discussed by Dr. A. KELLER (Rheinfelden) and Dr. MouGEorT (Royat). 
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[February 15, 1929.] 


DISCUSSION ON CHRONIC RHEUMATISM OF JOINTS 
ITS RADIOLOGICAL DIAGNOSIS AND ELECTRO- 
THERAPEUTIC TREATMENT. 


Dr. C. W. Buckley: The extent to which electro-therapy is used for the 
treatment of rheumatic joints and tissues varies widely in different spas. In those 
in which the waters are used only internally, electrical methods are the chief form of 
external treatment, and the treatment of rheumatism at such places has probably 
only dated from the introduction of these methods, experience in bhalneology being to 
a great extent lacking. To others rheumatic patients flocked hundreds of years 
before electricity was discovered, and a bath technique, based to some extent upon 
empiricism and tradition, has been developed, upon the results of which depend the 
fame of the spa and the widespread belief in the efficacy of. certain spas in the 
treatment of rheumatism. I might go further and say that in such spas the extent to 
which electro-therapy is made use of by the different practitioners is often in inverse 
proportion to their experience, due to their having acquired a smattering of electrical 
knowledge in student days, whereas the opportunities afforded to students and 
practitioners to acquire a knowledge of the uses of water (except for washing and 
possibly as a beverage) are scanty in the extreme. 

In a spa in which the traditional use of bathing as a cure for rheumatism dates 
from Roman times and the reputation of which must have grown out of results 
obtained by purely balneological methods, it is only to be expected that electro-therapy 
has had to struggle for recognition. In a considerable proportion of cases baths and 
waters supply all that is required to effect a cure or a marked degree of improvement. 
It may justly be claimed therefore that electrical treatments which have established 
themselves in such spas, and have survived the stage of mere fashionable popularity 
without serious loss of vogue, have proved of definite value both alone and as 
adjuncts to purely hydro-therapeutic methods. 

Methods have been devised in the past of combining electrical currents with 
mineral waters, in the hope that by such means the active constituents of the waters 
might be made to enter the body through the skin and thus enhance the effects thus 
produced. The passage of a constant current through such a water would liberate 
ions from combination, and theoretically such ions might be induced to enter any body 
or part of a body in their track, but neither my experience nor my imagination has ever 
satisfied me that any therapeutic value could be attributed to such methods beyond 
the effect of counter-irritation. The passage of such a current through pads soaked 
in mineral waters has also been tried and, actually, with a sufficiently concentrated 
water, it might be demonstrated that the ions liberated enter the body. But such 
methods argue a lack of acquaintance with the principles of mineral-water treatment, 
and equally good results might be obtained with artificial solutions. This, however, 
brings me to the consideration of one electro-therapeutic method which I use more 
than any other in combination with baths, etc., in the treatment of chronic rheumatic 
joints, namely ionization. Its chief field of usefulness is in fibrositis and peri-arthritis 
for the relief of pain and for lessening stiffness. Though salicylic or iodine ions are 
most used, Leduc originally advised chlorine ions, and many other drugs have been 
tried with more or less success. I believe, however, that much of the benefit 
obtained in the breaking-up of morbid deposits and thickenings, and otherwise 
reducing stiffness, is to be attributed to the action of the constant current itself upon 
the tissues and tissue fluids. I doubt if very deep penetration is obtained unless 
special methods are taken, and the chief use of the method is in the treatment of 
comparatively superficial conditions. 
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Diathermy has been of considerable value in some rheumatic conditions. It is 
my custom to employ it chiefly in affections of the larger and more deeply-seated 
joints, especially the hip- and sacro-iliac joints and in spondylitis of the lumbar spine. 
It relieves pain and appears to exert a beneficial effect on the progress of the disease, 
though here I must point out that, in most cases, since the patients usually stay at 
the spas for a limited time, it is difficult, in such chronic conditions, to form a definite 
opinion. The value of diathermy in the treatment of gonorrhcal affections, which 
has been amply demonstrated, is a point of importance, since in mary cases of osteo- 
arthritis of the hip and of spondylitis deformans the gonococcus is the infecting 
organism, though reinforced by traumatic or mechanical factors. I am disposed to 
doubt whether the production of heat deep in the tissues is the only, or even 
the chief, means by which diathermy produces its effects. Cumberbatch’s work 
seems clearly to indicate that where the current passes through the pelvis, 
stimulation of the ovaries is an important factor. If a sufficiently large area is 
treated so as to produce a general rise of body temperature, I am disposed to think 
that some such effect as is produced by protein shock may be brought into play. 

The use of galvanic and faradic currents in the treatment of muscle-wasting 
associated with arthritis is one of the most valuable forms of electro-therapy which 
can be employed in conjunction with spa treatment, but the technique does not call 
for further consideration. 

The static current had a considerable vogue at one time, but seems to have lost 
its popularity. After careful trial I am not satisfied that any result can be obtained 
with it that cannot be obtained with more certainty by other methods. 

The various ways in which the electric current may be adapted for the 
production of heat and used in combination with baths has added to its 
popularity in the spas. I have little experience of the methods providing heat 
without light, as I prefer vapour baths ; I find light baths for the whole body much 
more exhausting than moist heat, in proportion to the effect produced. The high 
candle-power lamp for local application is, however, of undoubted service in relieving 
pain, and as a preliminary to ionization or massage, enhancing the effect of either, 
while in addition there is the effect produced by increased circulation flushing the 
part and carrying away products of disordered metabolism. With it I frequently use 
the electric vibrator, especially for lumbago and other forms of fibrositis. Judiciously 
used, this form of vibratory massage is of service in many rheumatic conditions. 

I have left until the last the popular methods of actino-therapy and ultra-violet 
ray therapy because, so far as my experience goes, their field of usefulness is 
difficult to define. General irradiation is of unquestionable value in rheumatic and 
other conditions in which the stimulating and tonic effect of sunlight is indicated, 
but rheumatic patients are often hypersensitive, and I have met with many cases, 
of rheumatoid arthritis especially, in which the patients were always worse if 
exposed to the sun for any length of time and even looked forward to the duller light 
of winter. It is a common experience that lying in the strong sunshine leads to a 
sense of stiffness and lassitude in certain individuals, and this is more frequently the 
case with those of the rheumatic diathesis. Hence, heliotherapy must be used 
carefully in such cases, and is generally best avoided. The local application of the 
more penetrating rays has, however, a distinct field of usefulness in the relief of pain 
in cases of spondylitis and sacro-iliac disease, and so far as I am able to judge, the 
progress of the disease has been definitely checked in two cases in which the treat- 
ment could be continued after the patients returned to their homes. 


Dr. Frank D. Howitt: Chronic rheumatism does not kill, and perhaps 
it is for this reason that the subject has escaped until recently the medical attention 
that it deserves. In Germany, however, special elaborately equipped hospitals and 
research clinics have now been established to deal with it, and the conference held 
at Bath in May, 1928, did much to stimulate interest in the subject in this country. 
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The chief lesson to be drawn from modern research in these conditions is that 
since the causes of rheumatism are multiple, just as its manifestations are numerous, 
each case, or group of cases, must be treated according to its individual require- 
ments. No one cause will explain all these conditions. For instance, the recognition 
of the important réle played by focal sepsis was a considerable advance, but it is 
now recognized that focal sepsis is an etiological factor in only a certain proportion 
of cases, and that removal of such sepsis is not necessarily followed by cure. 
Rheumatism is probably also a consequence of several kinds of toxemia other than 
bacterial. There is an intestinal type of arthritis which responds favourably to a 
lowered caloric intake of food and to high colon lavage. There is an endocrine type 
of arthritis in which the patients are benefited by administration of thyroid extract, 
and there is the gouty type which can be attacked on chemical lines. In many 
cases it is difficult or impossible to differentiate clinically, and in others more than 
one factor is operative. 

I make the suggestion, for the purpose of provoking crititism, that chronic 
rheumatism is an allergic state, and that the antigens which produce it may be 
bacterial toxins, the products of bacterial action, or possibly incompletely metabolized 
protein derivatives with which bacterial action is in no way concerned. There 
follows a state of sensitization, which may be progressive, or is capable of periodic 
recrudescence for a long time. One of the results of this sensitized state is a 
constriction of the finer blood-vessels which, in the case of fibrous, ligamentous 
and articular structures already poorly supplied, leads to devitalization, damage and 
—finally—destruction of their tissues. That such vaso-constriction is an integral 
part of rheumatic conditions has been clearly demonstrated. It is probably brought 
about by exhaustion of the endocrine-sympathetic system, which is an essential part 
of the allergic state. In certain forms of the disease, toxic products deleterious to 
these tissues may, in addition, accumulate in them and produce inflammatory 
change, resulting in the proliferative type, i.e., rheumatoid arthritis. When 
destruction is the result of simple lack of nutrition, the more slowly progressive 
or degenerative form of the disease results, i.e., osteo-arthritis. 

If, then, the manifestations of rheumatism are in the nature of an allergic 
response, it is important to inquire what are the predisposing factors which determine 
the production of the sensitized state. 

Among these, climate plays an important part. The highest forms of civilization, 
as Huntington points out, are found in those regions where the climate is particularly 
stimulating and invigorating. The energy demanded for existence in such climates 
produces the greatest degree of physical and mental fitness. When, however, too 
much reliance is placed upon artificial methods of avoiding the attendant discomforts, 
chronic ill-health and, particularly, rheumatism result. Sedentary lives, badly- 
heated and badly-ventilated rooms, faulty methods of diet and excessive intake of 
food, are the harbingers of constipation and sepsis. Lack of exercise precludes the 
possibility of adequate metabolism, and deleterious products accumulate in the 
tissues. The skin is denied its natural stimulation by sunlight and fresh air, owing 
to the mass of clothing with which it is perpetually enveloped, and its important 
physiological functions are seriously curtailed. Under such conditions, temperature, 
humidity and climate become the masters and not the servants of the chronic 
rheumatic subject. 

Treatment.—The treatment of rheumatism resolves itself into two problems; 
(1) The arrest and cure of the disease, (2) the correction of its results. 

In cases of streptococcal origin it is important to remove any obvious sepsis 
without delay, but with care, especially in subacute cases, to avoid a severe reaction 

uch as can be occasioned, for instance, by the wholesale extraction of teeth in cases 
of severe pyorrhcea. Preliminary protein-shock treatment should be instigated in 
such cases. That removal of obvious sepsis is not, in many cases, followed by 
imelioration of symptoms may be explained by the fact that the organism (strepto- 
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coccus) has lodged in various parts of the body and is still present in sufficient 
quantity to produce recurrent resensitization. In the absence of such obvious sepsis, 
the teeth, tonsils, appendix, gall-bladder, colon and other possible sources of 
infection should be allowed to remain 7m situ, and attention should be directed 
to increasing the general resistance of the patient, and to preventing, without 
delay, further immobility of the invaded structures. Valuable time is lost in a vague 
and often fruitless search for some source of infection, and in the meantime there 
result stiffening, adhesions and permanent damage, which could have been prevented 
if such treatment had been begun in the first instance. 

It is therefore of importance, particularly in cases of definite septic origin, 
to gauge accurately the acuteness or chronicity of the condition, that is to say, 
the resistance of the patient and his reaction to treatment. For whereas, in the 
more acute cases, absolute rest, splinting and good nursing are essential, together 
with such specific measures—medicinal or serological—as the particular case demands, 
it is equally important in the chronic cases to commence active treatment as soon 
as possible in order to prevent extension of damage in the tissues involved and further 
progress of the condition. This decision is often difficult, and valuable assistance is 
obtained from the sedimentation test. This test, while not in any way specific, 
depends upon the increased rate of sedimentation of red corpuscles, which occurs 
particularly in inflammatory and exudative conditions. The technique as described 
by Westergren is as follows : Blood is drawn into a special 2-c.c. syringe which already 
contains 0-3 c.c. of a 3-8 per cent. sodium citrate solution. It is shaken and drawn 
into a 200-mm. graduated burette and allowed to stand for an hour, when the 
sedimentation of the corpuscles is noted, and the depth of the layer of clear plasma 
above is measured. Readings of from 2 to 7 mm. of the supernatant plasma are 
considered normal, and readings greater than this, pathological. If a high reading 
is recorded, the case is regarded as acute, and palliative measures should be adopted 
accordingly. If the result of the test is within, or slightly above, normal limits, the 
case is assumed to be chronic, and the indication to be for active treatment without 
delay. Readings taken at intervals throughout the course of the disease give a most 
accurate index as to progress, treatment, and prognosis. 

- The treatment of rheumatism may be roughly subdivided into “ general” and 
local.” 

General treatment involves a systematic clinical overhauling of the patient, the 
remedy of specific causes by specific measures, and the application of physiotherapy 
with the object of restoring the patient’s biochemical and resistive mechanism to 
normal. Dr. Buckley has outlined the valuable part played by spa treatment in this 
connexion. Electro-therapy, in such forms as radiant heat and actino-therapy, has 
also a most useful sphere of action. 

The beneficial results obtained by the use of these measures are mainly 
attributable to the following factors : (1) The application of heat ; (2) the elimination 
of waste products ; (3) the stimulation of the skin. 

Much of the success obtained in the general physical treatment of rheumatism 
is due, I am sure, to stimulation of the skin. The skin is a most important organ, 
the physiological properties of which are only just beginning to be understood. The 
nature of rickets and its treatment by ultra-violet light afford an example of this. It 
is a common clinical observation that the skin of the rheumatic subject is deranged. 
It possesses, for instance, a curious pungent odour, and the functions of the sweat 
glands are at fault. The recent observations of Lewis throw much light on the 
subject of the reaction of the skin to various stimuli, whether mechanical, electrical, 
thermal or chemical. This observer describes a triple response, comprising local 
dilatation of minute vessels, widespread arteriolar dilatation and _ increased 
permeability resulting in transudation of fluid into the tissue spaces. He draws 
attention to the remarkable similarity of the reactions produced when the skin is 
stimulated or even stroked, and when it is injected with histamine. The similarity 
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he explains as due to the liberation by the skin of some histamine-like substance, to 
which he has given the name “ H-substance.”’ He shows further that when the stroke 
or stimulus is applied to the heated skin, this substance is not liberated in the form 
of local cedema, but diffusely over a wide area, and all the vessels are involved in its 
removal. 

There is no reason to suppose that this histamine-like substance liberated by the 
skin is different from that occurring in cellular autolysis as the result of extensive 
tissue damage, and resulting in the condition known as “ surgical shock.” The main 
symptom in this condition is a considerable fall of blood-pressure, due to the general 
extravasation of plasma into extravascular tissue spaces. This increased flow tends 
to wash away or dilute injurious substances, and acts further as a necessary pre- 
liminary to reparative processes; it is thus essentially a protective mechanism. In 
the normal subject the active skin receives sufficient daily stimulation to effect this 
result, and this is doubly assured when sufficient healthy exercise is taken. If we 
assume that the skin of the rheumatic subject is the organ at fault, we have a ready 
explanation of much of the good resulting from these treatments. 

Local Treatment.—When we come to deal with local conditions, we find that 
here again heat is the main essential. The objectives, however, are different, and a 
greater intensity is usually required. 

In the first place, the patient is often either unable or unwilling to move his 
affected limb, and this lack of muscular movement tends to retard the normal blood- 
flow which is essential for the normal exchange of oxygen and carbon dioxide and 
the removal of waste products of metabolism. Heat produces this required hyperemia. 

Secondly, tissues, following the general physical law, expand under the infiuence 
of heat and become more malleable. In this condition they are more amenable to 
the influence of massage and movement. This is of particular importance in the 
case of a chronic arthritic joint. 

Heat can be applied in these local conditions by various methods, for instance, 
by a pad, electrically heated, or a fomentation. Heat applied by conduction is, 
however, of little value when required in the case of a structure situated at even a 
very small distance beneath the skin, because it is carried away by the superficial 
circulation and cannot penetrate to any depth. . 

Again, heat may be applied by radiation. In this case it is important that the 
proper rays should be employed. The nature of rays is, of course, determined by 
their wave-length. Confining ourselves, for this purpose, to those of light and heat, 
it is found that those at the violet—or short—end of the visible spectrum are converted 
into heat practically on the skin surface and have little penetrative power. As the 
wave-length increases, through the blue and orange, the rays are able to penetrate 
to an increasing extent before being converted into heat, until we reach the red rays, 
which are the ones to be employed if a penetrative heating effect is required. After 
that point the so-called “infra-red” and heat rays again diminish in penetrative 
power and are consequently of less value for this purpose. Radiation is not a good 
means of applying heat for the end in view, but it is better than conduction. 

When it is required to concentrate heat in tissues deeply situated, diathermy is 
the method of choice in dealing with the majority of conditions under discussion. 

Nor is the scope of electro-therapy in the treatment of chronic rheumatism 
entirely confined to the results of that condition. I mentioned some of the causative 
factors. In the infective group a source not infrequently overlooked is the cervix 
uteri. The application of zine ionization in this condition is a most valuable form 
of treatment. And again, with regard to endocrine disturbance, the use of diathermy 
in cases associated with ovarian dysfunction—the result of the work of Cumberbatch 
and Robinson—is also helpful. 

It is important for the credit and advancement of this branch of medicine that 
we should not allow our choice of treatment to lapse into pure empiricism. The 
pplication of physics to the treatment of disease is daily extending its sphere. The 
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tendency of modern medicine is towards a rational understanding of the laws which 
govern life and its reaction to environment. In combination with such special 
departments as biochemistry and pathology, and based on a groundwork of clinical 
medicine, such diseases as chronic rheumatism can be most usefully attacked on 
purely physical lines. 

Dr. D. D. Malpas!: A normal joint consists of four structures: the articular 
surfaces which are composed of cartilage, the synovial membrane, the ligaments 
which keep the two bones together, and the synovial fluid which acts as a lubricant. 
Neither free bone nor periosteum is, so far as I can find, present in any joint. 

The diagnosis of joint conditions depends upon careful consideration of any 
changes occurring in one or more of these four structures. 

In early cases the X-ray appearances are indefinite, if not entirely absent. The 
first change is swelling of the synovial membrane, a structure which cannot be 
demonstrated by X-rays, so that the swelling is shown only by indirect evidence, 
namely, the increase in the space between the articulating surfaces. 

If, on the other hand, the cartilages are uniformly eroded, the bones will be closer 
together, owing to the muscular pull, and the joint space will thereby be narrowed. 

In polyarticular rheumatism the X-ray findings are indefinite, the only changes 
seen being those usually due to the presence of fluid, which, as pointed out above, 
consist in widening of the joint space. 

In cases of synovitis there may be a general lack of definition of the underlying 
structures constituting the joint, and there may be as well a darkening of the usual 
clear space between the articular surfaces. 

In arthritis the same changes are present in a greater degree. There will be 
distortion and possible loss of the articular cartilages, which may show an increased 
density approaching that of the underlying bone, or in a progressive, though acute, 
case, appearances indicative of erosion and disintegration of the joint structures. 

The two conditions which cause very definite X-ray appearances are those 
known as “ atrophic arthritis” (also called “rheumatoid arthritis’’) and ‘* hyper- 
trophic arthritis ” (also called “arthritis deformans”’ or “ osteo-arthritis’’) respectively. 

In the atrophic condition there is first progressive atrophy of the articular 
cartilages, and later there is erosion. These changes are evident directly from 
the outline or, indirectly, from the closer approximation of the surfaces of the 
underlying bones. The outline is distinctly marked in correspondence with the 
sclerosis present and in contrast to the adjoining cancellous bone in which rapid and 
extreme decalcification is noted. Whilst outlines may be distinct, the bone tissues 
are found to be more trans-radiant than is usual, and here and there this amounts to 
an appearance which may be taken to indicate actual necrosis. Atrophy follows 
later. The most characteristic feature is the punched-out appearance of the eroded 
portions of the heads of the metacarpals and phalanges in the joints of the hands, 
while in other joints the erosion and general disintegration present may have 
proceeded to the extent of virtually obliterating the joint. 

The hypertrophic form is characterized by more general distortion of the joint, in 
which osteophytes—bony outgrowths of the ossified cartilages—will be a noteworthy 
feature. The fringes of these osteophytes, and the lipping of the margins of the 
articular cartilages form a most characteristic sign of the disease. 

While there is no definite evidence of atrophy there are small areas of destruction, 
and from these, exostoses arise as well as from the points of the attachments of the 
joint ligaments. In advanced cases irregular pieces of calcified cartilage appear to 
be lying free in the joint space ; these are often called “ joint-mice.” 

Dr. Agnes Savill said that diathermy, ionization, ultra-violet light and 
luminous heat might aid treatment of rheumatic joints, but until the cause of the 
condition was removed they could not cure. The following three examples were typical 

1 Abstract communicated, as Dr. Malpas was absent owing to illness. 














35 Section of Electro-Therapeutics 891 


of many cases :—(I) A woman, aged 35, seen in 1921 for creaking and stiffness of both 
knees. She looked strong and well. Electricity was tried in vain, but the 
administration of iodine and thyroid caused improvement. In 1928 she returned with 
painful swelling of the knee-joints. No benefit followed six electrical treatments. 
[ndicanuria was marked. With vegetarian diet, suitable aperients and general massage 
she was sooncured. (II) A woman aged 36 developed widespread arthritis after acute 
pharyngeal catarrh with fever and enlarged cervical glands. Applications of diathermy 
gave immediate relief to the joints, but the cure in two months’ time was hastened by 
general exposure to ultra-violet light, contramine injections, aperients and a careful 
diet. Before treatment there had been six months’ illness. (III) For twelve years 
she (Dr. Savill) had watched several women whose arthritis had begun about the 
time of the menopause. One patient had had treatment in 1917 for arthritis of 
many finger-joints and of the knees. Her teeth had already been removed; the 
cecum was loaded. General treatment had included correction of thyroid and 
pituitary deficiency, salol, suitable aperients, French tincture of iodine, and diet with 
plenty of uncooked food and high vitamin content. The fingers had remained cured. 
The knees had relapsed in 1924; diathermy soon brought about easy functioning. 
In 1928 the knees had again relapsed ; B. coli was found in the urine. Diathermy 
had given excellent results, though the patient was then aged 74. These typical cases 
were quoted to illustrate how frequently “rheumatism” was of intestinal origin. 
Modern diet, with its intensive cookery, excess of meat, and deficient vitamin content 
led to lowered resistance of the intestinal mucous membrane. Microscopic sections 
showed streptococci passing through to the lacteals; hence ensued septic foci, 
endocrine deficiency, and a vicious circle. The work of Dr. Cumberbatch and Dr. 
Robinson in pelvic diathermy was very valuable ; such treatment aided the intestine 
as well as the ovaries. After septic foci had been dealt with, the endocrines aided, 
and the intestinal canal rendered healthy by correct diet and other means, local elec- 
trical treatment speeded up the cure of rheumatic joints. The patients’ response to 
dietetic and other treatment was far more rapid when electrical treatment was given. 


Dr. E, P. Cumberbatch: A number of cases of arthritis of different kinds are 
sent to my department to be treated by electrical methods, other forms of treatment 
having failed. We have learned to recognize the types in which we may cure, arrest, 
or relieve the trouble. In gonococcal arthritis we are able to relieve the pain, increase 
the range of movement and reduce the swelling by means of diathermy. The 
prostate and vesicles in men, and the cervix uteri in women should be subjected to 
the treatment; the joints themselves need not be included. Early cases can be 
cured. When permanent structural changes have taken place in the joints, a cure, 
in the strict sense of the word, cannot be expected, but useful joints can be obtained 
and the infection brought to an end. In cases of non-gonococcal arthritis in women 
the cervix uteri is infected far more commonly than is suspected. Women may suffer 
from endocervicitis without being aware, and often there is no outward evidence; 
it is necessary to see the cervix. In cases of this kind the treatment of the infected 
cervix by diathermy cures or arrests the arthritis in 80 per cent. of the cases. The 
Streptococcus hemolyticus or the Streptococcus fxcalis is responsible in some 
cases ; in others are found coliform or diphtheroid bacilli. We have also obtained 
good results in the treatment of the arthritis which affects women about the climacteric 

-and in which it is our belief that the endocrine function of the ovaries is at 
fault—by subjecting the pelvic organs to diathermy, and we think that the essential 
action of the treatment is on the ovaries. In cases of this kind the cessation of the 
menstrual periods is frequently premature, and the treatment causes the return of 
the periods and the relief of the arthritis. Arthritis closely resembling the rheumatoid 
variety occurs in young girls during the early years of menstrual life. Amenorrhcea 
occurs and the arthritis begins. In cases of this kind also we believe that the 
endocrine function of the ovaries is disturbed, and that this disturbance is responsible 
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for the arthritis as well as the amenorrhea. Treatment by general pelvic diathermy 
brings the arthritis to an erd and menstruation returns. In non-gonococcal arthritis 
in men the prostate and vesicles may harbour infection responsible for the 
inflammation of the joints. By subjecting these organs to diathermy we have 
obtained successful results, though much less frequently than in gonococcal cases. 
It is also possible that the endocrine glands may be at fault in some cases of 
arthritis in men. 


Mr. Whitchurch Howell said that this disease was the greatest scourge in the 
country. The discussion had shown that team work was essential for dealing with 
it and the orthopedic surgeon was a member of such 2 team. 

He showed slides from the case of a woman, azed 25, before, during, and after 
treatment. This patient had been unable to stand for eight years, owing to 
deformities following an attack of arthritis after influenza. There were deformities 
of the hips, knees and wrists, etc. The knees were ankylosed by bone at a right 
angle, and the wrists at sixty degrees of palma flexion. Several operations had been 
necessary to enable the patient to walk and to lead a useful life. Had team work been 
possible from the onset of her disease such operations might not have been required. 


Dr. G. B. Batten suggested that the static wave-current (the Morton current) 
was the best form of electrical vibration to be obtained. If applied properly, it not 
only attacked the whole muscle, but all the fibres and cells of the affected parts. 


Dr. Kerr Russell said that he had visited a number of “ Physical Treatment ” 
centres abroad, but he had not seen one case in which ionization was being 
employed. At one well-known “ rheumatism clinic’’ in Amsterdam fifteen ultra-violet 
lamps were in constant use, and he could not avoid contrasting this with the conditions 
in a similar hospital in this country, in which, so he was informed, there was 
not a single ultra-violet lamp installed. In most cases of rheumatism there was a 
lowering of the temperature of the skin. By ultra-violet irradiation the temperature 
of the skin might be raised for long periods; the tolerance of the body to extremes 
of heat and cold was thus improved, and the important eliminative action of the 
skin was enhanced. Patients undergoing ultra-violet treatment were generally 
able to discard certain garments without discomfort. The effect of ultra-violet rays 
on calcium metabolism was important, as was seen in rickets, and he had obtained 
good results by their use in the treatment of osteitis deformans. Intensive local ultra- 
violet irradiation was a useful counter-irritant measure for the relief of pain in certain 
rheumatic joint and muscle conditions. 


Dr. Alastair MacGregor said that he had had striking results from the 
treatment of the cervix uteri and prostate by diathermy in cases of chronic 
rheumatism and arthritis, gonococcal and non-gonococcal, in which all other 
remedies had failed. These conditions could never be treated successfully by any 
rule-of-thumb method. The general condition and environment of the patient, the 
diet and the presence or absence of any septic foci, were points which must all be 
considered. Besides the condition of the cervix and prostate, that of the teeth and 
tonsils, and the alimentary canal generally, especially the colon, must be investigated. 
With regard to the colon he had found that a tendency to bruise on the slightest 
provocation was almost pathognomonic of colon sepsis. This was probably to be 
explained by the presence of hemclytic streptococci. 
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A Clinical Method of Estimating Cardiac Efficiency in Children, 
and the Work of a Rheumatism Supervisory Centre. 


By GERALD Stot, M.D. 


THE work of «a Rheumatism Supervisory Centre consists in the main of four 
factors: (1) the examination of children suspected to be rheumatic or cardiac ; 
(2) the inspection of these cases, from time to time, especially of those children who 
have cardiac lesions; (3) the reconsideration and following up in their own homes 
of cases notified. A large number of the cases are referred for opinion by school 
medical officers and private doctors. 

The Centre is also of great value as a means of preparing information about 
rheumatism and its effects, and the instruction of parents is a very important part 
of this work. The children sent up to be examined are nearly all referred either by 
ofticers of the school medical service or by private practitioners, or at special request 
from head teachers. Together with the children are received their medical record 
cards, and hence it is possible to know something of their previous medical history. 
The services of an experienced organizer from the Council are at disposal, and all the 
cases are seen by appointment. The need for such a Centre is demonstrated by the 
fact that appointments are booked up for some six weeks in advance. 

With regard to home circumstances, it is well known how difficult even careful 
parents find it to carry out adequately the directions of the doctor; Care Committee 
workers visit the homes, make reports, and impress upon the parents the all- 
importance of complete rest in cardiac cases. Home conditions are thus accurately 
obtained. Cordial relationship of the Centre with the Invalid Children’s Aid 
Association and other kindred societies enables the children to be removed speedily 
to Highwood, Carshalton, and other heart homes, convalescent homes and hospitals. 
In this way is met the difficulty which naturally arises when a child, owing to lack 
of beds, is unable to stay sufficiently long in hospital, and when domestic circum- 
stances may render it undesirable for him to be sent home. In a large number of 
cases of chorea which have been investigated by the Care Committee workers, a 
child frequently shares a bed with one or two adults or children, so that a 
complete night’s rest is almost impossible. 

Children who have once attended the clinic, especially those who have cardiac 
lesions, are inspected from time to time, and a consecutive record is thus kept. A 
complete register of cases is also maintained, and in this way some of the home 
conditions of rheumatism can be traced. Opportunities occur for research into all 
uspects of rheumatism. Material is obtained and concentrated, and in the Centre 
over which I have charge every effort is being made to advance this important side 
of the work. Visits from medical men and women have been frequent and are 
ctively encouraged, and it is hoped shortly to establish a small in-patient unit for 
esearch into the biochemical aspects of rheumatism. 

Considerations of time prevent a fuller account of this work, the importance of 
vhich is obvious, when it has been computed that in London alone there are 25,000 
cases of rheumatism, some 8,000 of which are already registered. 


MayY—CuILp. 1 
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I take this opportunity of mentioning the relationship of this work with the 
physically defective schools and of explaining how a child in London can obtain 
adequate cardiac treatment in such a school. It has often been found that it is 
quieter for a child to remain in a physically defective school than at home; he is 
therefore brought to the school in an ambulance. A good mid-day meal is provided 
at the school. Many children are certified as physically defective through the 
agency of Rheumatism Supervisory Centres when any cardiac condition from which 
they may be suffering would seem to indicate such a measure being taken. 

On looking through a large number of notes the writer has been struck by the 
difficulty of tracing the condition and history of the heart owing to the vague terms 
used and the varying opinions expressed by different observers. 

With regard to the clinical method of estimating cardiac efficiency, the aim 
is, if possible, to secure an objective test by which the observer can estimate the 
efficiency of the heart on one or more occasions, and also one by which a different 
observer can estimate changes noted by a former observer. 

Under the method ‘described below, which is partly based on work by Schneider 
and Blumer, only the simple estimations, which can be easily carried out at the 
bedside or the consulting room, are considered. 

We all know of that difficult case, exhibiting growing pains, tiredness, perhaps 
anemia, sore throat, feverish attacks, with tachycardia of 100 or more, in which 
no other definite signs in the heart can be found. Is this a case of myocarditis ? 
These tests, in conjunction with other signs and symptoms, have been of use to me 
in determining these points from time to time. It is recognized that these are 
numerical tests, and are, therefore, subject to the fallacies which are necessarily 
connected with the use of figures, but generally speaking they will be found to 
supply certain definite factors for the doctor’s observation. These, after a time, will 
be of use in aiding him in making a statement as to the progress and prognosis in 
any given case. 

It is realized, too, that in some ways these figures are an index of exercise 
tolerance and that diseases other than heart affections, such as tubercuiosis, rickets, 
intestinal disturbances, etc., may be responsible for tachycardia. But it cannot be 
denied that these cases of persistent tachycardia, whatever the cause, associated 
with rheumatic symptoms tend, at a later stage, to develop rheumatic myocarditis 
Therefore the warning given by the figure in such a case appears to be justified. In 
the effort syndrome described by Sir Thomas Lewis and others, this test may prove 
erroneous, but the patient’s heart, though not diseased, should nevertheless be 
closely observed in the presence of rheumatic symptoms. 


CARDIAC EFFICIENCY TABLES. 


These figures are adapted from the researches of Schneider and Blumer and afford a simple means ot 
estimating cardiac efticiency. The following 6 factors are taken : 


(1) Reclining pulse-rate. 

(2) Standing pulse-rate. 

(3) Increase in pulse-rate on standing. 
(4) Increase in pulse-rate after exercise. 
(5) Time for pulse to return to normal. 
(6) Difference in blood-pressure in lying and standin; 


J 


Marks are given as in table :— 
Increase on standing 
Reclining pulse-rate ae™ ica 


0-10 beats 11-18 19-24 27.84 85-42 
50-60 3 3 3 2 1 0 
61-70 3 3 3% 1 0 — 1] 
71-80 3 i 2 l —1 —2 
81-90 2 2 2 0 -2 —-3 
91-100 i= l g l ] 3 — 3 
101-110 Soa 0 1 0 2 1 3 
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Standing pulse-rate Increase on standing 
Increa-e aft-r exercise atu-ge-eemen arti a anena een. 
0-10 beats 11-20 21-30 31-40 41-50 
60-70 3 ees 3 3 2 1 0 
71-80 3 3 2 1 0 0 
81-90 3 3 2 1 0 1 
91-100 2 2 1 0 I -2 
101-110 1 2 l l -2 —3 
111-120 0 ] 1 2 —3 —-3 
121-130 0 0 2 3 3 —3 
131-140 1 0 3 3 3 3 
Return of pulse to normal 
0-60 seconds 3 
61-90 = oe - +08 ive . +2 
91-120 os wee eos oon ose os a 
Above 120 seconds 2-10 above resting-rate 0 
11-30 __,, * - - 1 


Pressure. —A rise of 8 or more mm, between reclining and standing 


Blood-pressure ae - 3 
Rise of 2-7 es ; ie 2 
No rise ras ras me 1 
Fall 2-5 a sine aed 0 
Fall of 6 or more se oon —1 


The maximum score obtainable is 18 marks. 8 marks or better can be passed ; the figure 7 is doubtful, 
and scores below 7 indicate myocardial inefticiency. 

The exercise used consists in touching the toes with the outstretched hands 20 times where this is 
practicable. 

It may be noted that a normal heart never shows an increase of more than 40 beats and usually 
returns to the normal rate after 120 seconds. These figures of course must be taken in conjunction with 
other signs and symptoms. 


The foregoing figures, based on a large number of cases, are submitted with all 
reserve, but the work is still in progress and they may have to be modified. No 
originality is claimed for the fundamental facts of this test, ‘but it is hoped that the 
test, in the absence of any better one known to the writer, will assist in classifying 
the various forms of heart disease according to their cardiac efficiency. 


Discussion.—Dr. D. W. WINNICOTT said he was in charge of the London County 
Council Rheumatism Supervisory Clinic, at the Queen’s Hospital for Children, which 
was based on Dr. Reginald Miller's clinic at the Paddington Green Children’s Hospital. 
In several respects his (the speaker’s) clinic differed from the one described by Dr. Slot. 
lor instance, it had been decided at the Queen’s Hospital that it would be better to observe 
and supervise only a few cases, rather than to allow the accumulation of a mass of detail, 
which might grow to a size extending beyond the knowledge of the physician in charge. 
oo many cases of the kind in question were being seen every day in the ordinary out-patient 
department. The cases seen in his (the speaker's) clinic were limited to a number with which 
one physician could deal, these cases being seen by appointment and sent by the local school 
medical officers and school care committees. An attempt was made to limit the number of 
1ew cases to six per session. 

With regard to the second part of Dr. Slot’s paper, he totally disagreed with the 
statements. The pulse-rate testin children he had found to fail just where it was wanted. 
it was not only the child who was obviously frightened by the doctor’s examination, who 
esponded badly to tests involving pulse-rate charting, but also the child who was of the 
unxious type, whose fears were not conscious,and who did not, perhaps, own to being frightened. 
'his was the child whose pulse-rate was relatively independent of posture and exercise.! 
t was just in these cases that the diagnosis between the normal heart of a nervous 
hild and early rheumatic carditis was very difficult. These children had a flushed pallor 
ind slight trembling, and were liable to raised temperature. Commonly they had growing 
pains, but when watched for years they were not found to develop rheumatic heart disease. 
n these cases classification by pulse-rate was of no value. The pulse-rate during sleep was 
f some value; but there were children who, even during sleep, were not tranquil. They had 
<citing dreams and nightmares, and at times during the night’s sleep had an increased 
sulse-rate. 3 


1 Sutherland, G. A., ‘‘ Diseases and Disorders of the Heart,’’ in Garrod, Batten, Thursfield, and 
iterson, ‘* Diseases of Children,’’ London, 1929, p. 403. 
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Dr. ADOLPHE ABRAHAMS said Dr. Slot had reminded the Members that this kind of 
research had been primarily undertaken in America. He might add that it had also 
been undertaken in this country on several occasions on a large scale. In his own experience 
an attempt had been made to ascertain athletic fitness and capability by means of a variety of 
tests, some of which Dr. Slot had described. But it must be remembered that capacity 
for exercise and cardiac efficiency were two very different things. The capacity for exertion 
depended upon a number of factors, of which the efficiency and integrity of the heart 
muscle was only one. So far as athletic ability, when presumably healthy material was 
in question, was concerned, the particular factor at fault might be only of academic 
importance, but in the subject under discussion a damaged heart was under examination, and 
any test which claimed to apply directly to the heart quad heart would be of the greatest 
value. But judging by results from the tests he had made, he had found too many anomalies 
in both directions to enable him to draw any valid conclusions as to the heart itself. If Dr. 
Slot’s criteria were accepted a great number of hearts would be indefinitely condemned as 
<liseased, and deprived of the exercise which was probably the only measure likely to be of 
benefit to them. Alternatively, though naturally on fewer occasions, a damaged heart might 
be present, yet, on account of a comparatively good coérdination of all the various factors 
concerned, the exercise test would result satisfactorily. 


Dr. MARGARET LOWENFELD said that in regard to the relationship of the general condi- 
tion of the heart to these pulse modifications, in the laboratory of Professor Cathcart in 
Glasgow she and a colleague had made a trial of this factor with regard to the efficiency of 
the normal child’s heart. Owing to the cordial co-operation of head masters and mistresses 
of two high schools, and of guide companies and one scout company of elementary school 
children, they were able to test a number of children of both sexes from 6 to 12 or 13 
years of age. The work was, in the end, given up owing to the great variety obtained 
in the results. For some weeks it would appear that some rule could be obtained which 
would apply, but then a series of cases would occur to disprove this. The case of one child in 
particular had set them on the track of the nervous factor. She was a perfectly healthy child 
and she gave an excessively bad reaction. Her return to the normal took four minutes. 
Afterwards she was investigated and found to be in excellent condition; she had never 
had any disease of importance and came of healthy stock. Further investigation showed 
that on the day the test was made the school-term examinations had taken place and given 
her a percentage of 98. Apparently this had excited her so much that the pulse-rate, though 
satisfactory when first taken, showed an excessive variation after exercise on the standard 
machine, an ergograph devised by Professor Cathcart. Tests carried out on children from the 
rheumatic cardiac clinic, all of whom were known to have had rheumatic fever, and to 
have shown definite evidence of cardiac disease, gave results in the opposite direction. One 
child, with considerable compensatory hypertrophy of the myocardium, and a double mitral 
lesion, gave, with a slight modification of exercises to suit her ability, a normal reaction. 


Dr. BERNARD SCHLESINGER said that he was in charge of a convalescent home for 
children with rheumatic heart disease. It was sometimes difficult to insure proper medical 
supervision of patients after discharge from private doctors. It was easy in the case of 
children sent from hospital, but many cases came from other sources, and if there were no 
rheumatic supervisory centres to which the children could be referred, they might drift back 
into the wrong mode of life and the wrong type of school. In that way all the good done in 
the institution might be undone. He therefore regarded these centres as of extreme 
importance. He was glad Dr. Slot adopted Dr. Reginald Miller's classification. In America, 
in their thorough fashion, they had drawn up a questionnaire containing such a mass of 
statistical inquiry, from every conceivable point of view, that there was a danger of one 
getting lost in the numerous side-lines. 

The question dealt with in the second part of Dr. Slot’s paper—that of comparative 
pulse-rate—was a subject to which he (the speaker) had directed a good deal of attention. 
At West Wickham, where they had eighty beds, they had gone into the question of pulse- 
rate for some considerable time, and he, also, disagreed with Dr. Slot. All the other 
factors mentioned by previous speakers entered into the question of the pulse-rate: fear 
on the part of the child, the action of the vasomotor centre, and even the time of day 
that the observation was taken. It was the old problem which confronted Sir Thomas Lewis 
and others during the War—that of the soldier’s heart. There could ensue a recovery of the 
rate and efficiency of the heart together with improvement in the general health. The 
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problem with which one was confronted in the case of these rheumatic children was not so 
much the degree of cardiac efficiency, which, in many cases, was fairly good, but rather the 
signs of activity. Physicians were still seeking for a sign which would tell them whether or 
not a child’s heart was free from rheumatic infection. He had seen children who had had an 
attack of rheumatic fever and were then transferred to a convalescent home, where they 
appeared to make a good recovery. They had a normal pulse-rate and perfect cardiac 
efficiency, but soon after returning home they had suffered from a severe relapse. He feared 
that these pulse-rate readings, recommended by Dr. Slot, would not help. When a child 
was in a quiescent stage after rheumatism, the amount of exercise he could stand was 
umazing, and in the past much harm had been done by putting him to rest for a long 
time when it was not necessary. He (the speaker) had noted one point, which might 
be of some use. The average pulse-rate of a normal child by day was anything from 70 
to 100. At night, during sleep, the pulse-rate in normal children should drop ten to twenty 
beats. In rheumatic children with active carditis, the day pulse-rate was anything from 100 
to 140, and the sleeping pulse-rate approached the day rate. The child who had a drop of 
twenty beats in sleep would often be found not to have any further relapse. 


Dr. T. W. PRESTON said he did not think anyone would suggest that a diagnosis could be 
made absolutely on these tests which Dr. Slot described, but he could not help thinking that 
in the majority of cases a heart which passed satisfactorily and returned to the normal rate 
in two minutes was a good heart; and, though there might be exceptions (for example, cases 
due to vasomotor instability), a heart which was consistently rapid after exercise tests had 
something wrong with it. One did not need special tests in cases in which there was a loud 
roaring murmur and an enlarged heart; the diagnosis could be made without them. The 
case with a loud roaring murmur was not necessarily one with a bad heart. The fact that 
the heart passed the test well showed that it had acquired good compensation. 

With regard to the so-called normal cases that gave a poor response to exercise tests, he 
would be interested to learn how they fared years afterwards. The patients might be said 
to be normal, but did they live to old age without cardiac disease ? He was unable to defend 
these tests with statistics, but when he had used them they had been of considerable help. 

How was early heart disease to he diagnosed? The general practitioner was confronted 
with a case with a history of vague, growing pains. On auscultating the heart he 
might hear a faint murmur, which might tell him nothing. He kept the case under 
observation ; what points should he observe? He needed a means of knowing whether 
the child was getting better, or worse. If every practitioner were to put his doubtful cardiac 
cases through routine tests of this description, he would derive valuable information from 
them. 


Dr. E. A. COCKAYNE said he was sorry to be a destructive critic of these tests, but he had 
seen many hundreds of cases after the War and had carried out some of the tests which 
Dr. Slot had deseribed. He was struck by the way in which patients with enlarged heart 
and definite organic disease passed tests well, whereas a large number of patients who had no 
enlargement of the heart and apparently no organic disease passed the tests badly. The 
former had compensated lesions and doubtless some of the latter had infections which were 
overlooked, but many had no organic disease at all. They suffered from instability of the 
nervous system alone. Many rheumatic children had an unstable nervous system, and 
the tests described picked these out, whether they had myocardial disease or not. It would 
be fallacious to regard all children who obtained low marks as sufferers from myocardial 
disease and harmful to some to treat them as if they were. He regretted he could not 
suggest any alternative method of testing which would be reliable. 


Dr. E. STOLKIND said that many years ago he had worked in a London military hospital 
for heart diseases, and that all these tests had been in use there. The pulse-rate was taken 
before and after exercise. Soldiers were asked to run up and down stairs several times and 
then their pulse-rate, respiration-rate, and blood-pressure were recorded. The sphygmo- 
manometer and the poly- and electro-cardiograph were used. Since then he had been using 
these tests, and his conclusion was that when employed alone, they were usually insufficient 
for the estimation of cardiac efficiency. But when used in conjunction with the other known 
nethods of heart examination, they were often of real value. 
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Dr. C. J. MCSWEENEY remarked that in spite of everything that had been said against 
cardiac efficiency tests a word might be spoken in their favour. No doubt the results might 
be fallacious, because the system being tested was not only the. cardiac, but also the respiratory 
and the nervous—in fact, some or all of the systems which made up the human mechanism 
were involved. Those engaged in the study of children’s diseases should not turn down 
this promising method of investigation without due consideration and trial. Only by patient, 
controlled experiments could physical efficiency tests be raised to the necessary pitch of 
accuracy. More help was needed in estimating the physical efficiency of children ; methods 
were required to elucidate and to amplify the clinical findings. The experiments 
Dr. Lowenfeld had been carrying out in conjunction with Professor Cathcart, of Glasgow, 
were similar to those it was hoped soon to initiate in Cardiff. 

Clinicians had much to learn from the physiologists. His colleagues and himself were 
keeping in touch with the physiologists of the Welsh National School of Medicine on this 
matter. Excellent work was being done in the rheumatic supervisory centres in London and 
elsewhere. In any scheme, if early ascertainment were aimed at, reliance would have to be 
placed chiefly on the existing school medical services. Where ascertainment and hospital 
accommodation were effected by one authority the best results would be achieved. In Cardiff 
the Public Health Department of the City Council was about to open a small hospital of twenty 
beds for the treatment of acute rheumatism and the prevention of heart disease. Whatever 
work was being done for rheumatism in any area, there should be the closest coéperation 
between the supervisory centre or clinic and the hospital authorities who were providing 
in-patient accommodation. Little was known, even yet, about the beginnings of rheumatism, 
and in future investigations he hoped the quality rather than the quantity of the work would 
be the objective. A thorough study of comparatively few cases would be more fruitful than 
a haphazard study of a great number. 


Flight-Lieutenant E. D. D. DICKSON said that these cardiac efficiency tests were carried 
out in the case of all aviation candidates in the Royal Air Force; the pulse-rate was taken 
standing, sitting, and after exercise ; the rate of return to the normal was also taken. In 
conjunction with the 40 mm. test and vital capacity test, they formed a basis on which to 
determine whether a man was fit for flying. The nervous element was always taken into 
consideration. 


Dr. H. STANNUS said that one point which had not been mentioned was the question 
whether the cardiovascular instability referred to was not itself possibly a rheumatic 
manifestation. Notso much attention had been paid to the question in this country as by 
Continental observers. It would be interesting if many of these children with cardiovascular 
instability were watched for a long period just as if they were rheumatic cases, in order to 
prove or disprove that point. 


Dr. SLoT (in reply) said he had never intended that his tests should be regarded as 
diagnostic, but only as a means for use in conjunction with other methods, in the same sense, 
for instance, as one used the electro-cardiogram. That the soldiers examined by Dr. Cockayne 
had shown good response to the test in spite of obvious cardiac lesions was satisfactory. 
Subjects of heart disease who were well compensated could go on living good normal lives. 
Ifa child came to the centre complaining of growing pains and nothing else very definite, 
but having tiredness and anemia, and a persistently rapid pulse, the heart was examined and 
might show very little. One had to decide at short notice what ought to be done—whether 
the child might be allowed to go to school and play games, or be instructed to rest in bed. He 
did not care to keep parents in suspense. If, in a doubtful case, the child was put to rest 
for a time, no harm was done, especially if at an open-air rest school, with facilities for 
controlling the child and educating him while he was resting. 

Some of the tests described were certainly only tests for exercise tolerance ; but these 
had been based on observations extended over a fairly long period, and whatever fallacies 
might attach to them, did not warrant an attitude of general mistrust. 

He would ask Dr. Schlesinger whether he would be prepared to say that a child with a 
heart-beat of 120 and with growing pains, who was easily tired, was not rheumatic. What 
advice would he give in such a case? He (the speaker) was sure he was doing right by 
regarding such children as likely to become infected with rheumatic carditis. 

_ In the school medical services the doctors had not much time for examining every case 
minutely, and when the child’s future was jeopardized by a rheumatic attack, a rough-and- 
ready method of easily differentiating cases was required. 
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Bilateral Osteomyelitis of Tibiz.—E. A. Crook, M.Ch.—F. H., boy, aged 
134 years. A history of pain and swelling of both ankles for six weeks, thought to 
he due to rheumatism, was given, when he first attended as an out-patient at the 
(Jueen’s Hospital for Children. 

He was seen by Dr. Winnicott, who transferred him to the surgical side as a case 
of suspected osteomyelitis. The absence of general signs of infection and the 
inconspicuous nature of the local signs, caused doubt as to the diagnosis. An 
exacerbation of symptoms, the result of a more positive X-ray examination and a 
rising leucocyte count, made the diagnosis clear. 

















Right ankle showing cavity in tibia. Left ankle showing cavity in tibia. 


At operation, I found a localized cavity containing thick white pus at the lower 
end of the shaft of each tibia. On both sides the cavities involved the epiphyseal 
cartilages and in the left tibia the cavity extended into the epiphysis. 

Pathological examination of the pus revealed the presence of Staphylococcus 
aureus. 


Discussion.—Dr. D. W. WINNICOTT said that this boy was sent from the Leyton School 
Medical Service as a case of rheumatism. The child had been taken ill with rheumatism 
of the ankles, with swelling of those joints and of the big toe-joints. At the end of a week when 
the patient was sent up, he (the speaker) had found quite normal feet, and no synovitis, but 
there was an enlargement of the ends of the tibiw. This history was interesting and difficult 
to explain. 
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Mr. G. E. WAUGH said that from the pictures shown he thought this interesting 
case belonged to that rare group of diseases, primary infective foci in the true epiphyseal! 
line—unlike the ordinary osteomyelitis which arose in the diaphysis. In this case 
the bone had been attacked by a vicious organism, the Staphylococcus aureus. The 
difficulty of eating through the cancellous tissue which separated it from the medulla of 
the bone had saved this child from bilateral acute osteomyelitis. There was a symmetrical 
Staphylococcus aureus periostitis, which tended to attack the shafts of long bones, and to 
appear in a vague manner, the patient complaining only of slight aching pains. This was an 
extremely rare lesion, a real periostitis with extensive new bone formation underneath the 
periosteal layer. It was really advisable in such a case to operate in order to relieve the 
perpetual “ growing pains.” 











Section of Anesthetics. 


[March 1, 1929.] 
Deaths under Anasthetics, with Special Relation to their 
Pathology. 


By GeRALD Stot, M.D. 


THE material on which part of this paper is based has been obtained during the 
last five years through the courtesy of the coroners, particularly of South and West 
London. I wish to extend to them my grateful thanks for the opportunities afforded 
in the conduction of post-mortem examinations. 

Broadly speaking, the post-mortem findings in deaths from anesthetics can be 
classed under five headings : 

(1) When there is evidence of status lymphaticus (a very small proportion of cases). 

(2) When there is evidence of some gross accident, e.g., burning of the air- 
passages due to incorrect connexion of a Junker apparatus. 

(3) Where post-mortem evidence shows either no shncemality, or else one 
frequently present in other cases, such as myocarditis or arteriosclerosis. These 
form a large number of the cases. ’ 

(4) When there is gross disease, i.e., intestinal obstruction or general peritonitis, 
and the patient’s condition was precarious. 

(5) The changes due to asphyxia in death due to spinal anesthesia. 

Under the first heading, to ensure comparable results, a uniform post-mortem 
technique must be adopted. It is impossible for the pathologist to state, except 
in cases of the grossest over-dosage, how much anesthetic has been given. In 
my experience the smell of anzsthetic noticed on opening the thorax varies according 
to the time which elapses after death before the examination is conducted, and when 
one has compared one’s impressions from the figures supplied by the anesthetist, 
one is bound to confess that no definite rule is safe. 

The post-mortem findings in status lymphaticus are quite definite, and in the 
absence of these the condition should not be diagnosed. They are: (1) Enlargement 
of the thymus; (2) hyperplasia of the glandular tissue at the base of the tongue, 
and not infrequently a brownish discoloration of the tongue-muscle when cut across ; 
(3) the tonsils are hypertrophied and the oral lymph-tissue is usually excessive ; 
(4) a hyperplasia of the lymphatic tissue of the gastro-intestinal system — 
particularly the pharynx, stomach and intestines. As Carter has pointed out, it 
gives the stomach a sago-like feel on touching; (5) Peyer’s patches are far more 
obvious and stand out in bold relief in the intestinal wall, and, as Sir Bernard 
Spilsbury has observed, the increase in lymphoid tissue as one approaches the 
ileo- cecal junction gives the bowel an appearance and feel of a pile carpet; (6) 
the spleen is always large and sections show a marked hyperplasia of splenic 
structure with regard to the lymph follicles; (7) there is enlargement of the 
abdominal lymphatic glands; (8) Spilsbury states that in all cases there is some 
fatty degeneration of the cardiac muscle. 

Other observers have described cerebral hemorrhage, alteration in the bone- 
marrow, and thyroid enlargement-—but of these findings I have no experience. 

The phlegmatie or lymphatic type of patient is known by experience to furnish 
bad subjects for anesthesia. These are children with obese outline, adenoid facies, 
little facial hair, and frequently a suggestion of eunuchism or hypopituitarism. 
Without wishing to attach any definite label or incriminate any one special gland, 
the examiner feels he is dealing with a case of endocrine dysfunction. In other 
cases there is no evidence at all. 

I know of one case in which a boy, previously healthy, died during the 
extraction of teeth under a light chloroform anesthesia. Ante mortem there had 
been nothing to indicate any lymphatic tendency. 

MaY—ANSTH. 1 
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With regard to the morbid physiology and pathology of the thymus gland in its 
relations to these deaths; observations of weight are very doubtful. Hammar gives 
the weights :-— 


lto 5 years 0 13 grm. 21 to 25 years see 24 grm. 
So. Ww eis a t,o — 1G 
es | a ces me 46 ,, 55 ,, oe on 
6, BD » - oe. ve CS 45 ns = 6 


These figures are obviously subject to variation. At a recent meeting Bronte 
stated that his experience of two years’ work on children and young adults dying of 
accident would lead him to regard thymic weights up to 50 grm. as normal. I am 
afraid my figures must be rough, because the scales we usually have in a mortuary 
are not accurate to 10 grm., but generally speaking my experience would confirm 
Dr. Bronte’s view. Bratton! states that the weight of the thymus increases rapidly 
during the first two years of life, then changes little till the seventh year, when it 
again increases, to fall slightly at the age of 11; and in general he supports 
Hammar’s figures. 

Various explanations of thymic death are offered. Morel and Aubert think that 
death is due to the action of the vagus, and bring evidence to show that it is 
impossible to produce syncope with chloroform in dogs by artificially compressing 
Grawitz’ space when the vagus has been cut or its function diminished by atropine. 
Targetta thinks that an irritation of the nerve fibres to the trachea which reflex] 
irritate the bulbar nuclei may be the cause by producing a reflex cardiac inhibition. 

Robinson and others consider that the syndrome is caused by respiratory 
syncope in view of anastomoses occurring between the vagus and phrenic nerves. 
Paltauf believes that the condition is due to a lympho-toxemia which, acting on the 
nervous centres, produces cardiac inhibition. Hammar states that his researches 
show no abnormality of the thymus in these cases, but considers that these findings 
are part of a general syndrome. This is true for adrenal insufficiency ; Graves’ 
disease and tetany are sometimes linked up with thymic dysfunction. Moreover, 
we have, as I have already pointed out, nearly always a hypoplasia of the heart and 
arteries. Sections of the heart show fatty degeneration and poor muscle staining, 
while the artery coats are thin and less elastic than normal. It may be that the 
rupture of these hypoplastic arteries—or a congenital aneurysm caused by a defective 
arterial system—may account for the cerebral hemorrhage which has been described 
in some of these cases. 

The similarity between death occurring in these cases and death from anaphby- 
lactic conditions is very suggestive. Many of the “lymphatics’’ belong to the 
group we Clinically differentiate as hypocalcic. They tend to be catarrhal, are easily 
infected, rather lethargic mentally, the skin is thick, the teeth show in some cases 
deficient calcification, chilblains and other vasomotor changes may ke present. 
In a few cases I have made blood-calcium estimations, and these have been on the 
low side—8 to 9 mgm. per 100 c.c. I suggest, as a field for investigation or as a line 
of treatment, that these cases should be prepared with calcium. Oral administration 
of calcium, unless on an empty stomach and in large doses, is of little effect, but a 
definite rise in blood-calcium can be produced by intravenous administration, together 
with active parathyroid extract. It might be helpful to give 1 grm. of calcium 
gluconate in 10 c.c. of water intravenously, together with 30 to 40 units of the 
active parathyroid extract subcutaneously 14 or 2 hours before induction. 

Clearly, when so many different opinions are held as to the cause of death in 
status lymphaticus, the real cause is not yet known. 

The position of the heart in these cases is by no means constant. It has stopped 
equally often in diastole and systole; of course, the efforts at artificial respiration, 
cardiac massage, etc., may in part be responsible for this. In the opinion of the 
anzsthetists who have been so good as to tell me their view, the circulation in these 

7 Journ. Path. and Bact., 1925. 
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cases seems to cease before respiration does. Deaths occurring when there has 
been some gross accident in administration are obvious. 

When chloroform has been used the buccal and oral mucosa are red and 
cedematous—the trachea contains frothy, muco-purulent, blood-stained material, 
smelling strongly of chloroform. The lungs in these cases are congested and 
smell strongly of the anesthetic. If the chloroform liquid has actually entered the 
lung tissue, whitish red patches can be seen in the region of the hilum. Death in 
these cases is due probably as much to shock as to any other factor. 

[ have recently had experience of three cases in which the patients died under 
anesthesia where there was a gross accident, but not from the anesthetic. The 
induction in all these cases was short, with an ether chloroform mixture 
followed by open ether. In each case the administrator was a skilled anesthetist of 
large experience. 

In the first case the patient, who was being anesthetized for the purpose of insertion 
of radium needles in the cervix uteri, was progressing well, when suddenly her colour 
changed and she collapsed. Restorative efforts were of no avail. Post-mortem 
examination revealed a pulmonary embolism. I believe that this condition is more 
frequent than is generally supposed in anesthetic deaths, and it is found post mortem 
in difficult cases by adopting Sir Bernard Spilsbury’s technique of removing the 
whole of the thoracic viscera and exploring the pulmonary vessels and their main 
branches before separating off the lungs. 

In a second case there was a condition of acute pulmonary edema—and I think 
death was due to the asphyxial effects of the cedematous fluid’ as much as to any 
other factor. 

In a third case post-mortem evidence showed a coronary thrombosis which had 
occurred during anesthesia. 

With regard to the pathology of pulmonary cedema: the cedema results from any 
irritant gas, such as ether, and causes changes, consisting, first of all, of dilatation of 
the small vessels adjoining the area acted on by the irritant—later there is an 
increased activity of the mucous glands. With more severe inflammation there is 
an exudation of plasma, with swelling and death of the tissues. Plasma may exude 
on the surface and is often streaked with blood. Later, fluid is extravasated from the 
capillaries and is found between the cells and in the alveolar spaces. This coagulates 
and forms fibrin, which is often found. The irritant gas may cause constriction of 
the small bronchial tubes, so that portions of the lung escape the action of the 
gas. This, together with plugging of the bronchi with exudate, may lead to a 
condition of patchy collapse and emphysema of the lung. 

The difference between the oedema caused by an irritant vapour and that 
caused by a non-irritant vapour, is that, with an irritant vapour, the distribution 
of the cedema is independent of posture, whereas with a non-irritant vapour, gravity 
and posture play a part. The post-mortem findings are not infrequently modified 
by the efforts at artificial respiration which have been made in many of these cases. 
(Henderson and Haggard.) 

As Henderson and Haggard' point out, the peculiar features of early pulmonary 
cedema—the stage of grey cyanosis—are due to unequal ventilation of the blood, with 
respect to carbon dioxide and oxygen. Carbon dioxide is more soluble than oxygen 
in the plasma surrounding the alveoli, and oxygen diffuses less readily through the 
pulmonary aveoli. At first, therefore, the exchange of oxygen is hindered to a 
sreater degree than that of carbon dioxide, and the blood oxygen is diminished 
without any rise of carbon dioxide. The carbon dioxide may even be reduced 
owing to some transitory hyperpncea caused by the oxygen lack. The signs of 
asphyxia at this stage are not striking, but the condition may cause acute suffocation 
at any moment. 

Treatment consists of intravenous saline solution with bleeding if there is intense 

1 Henderson (Y.) and Haggard (H. W.), “ Noxious Gases,” 1927. 
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venous congestion, and inhalation of oxygen and air under a properly fitting mask. 
Medicinal measures are of little value—as also is oxygen unless properly administered. 

In discussing the pathology of deaths under anesthesia, I must briefly refer to the 
pharmacology of anesthetics. Owing to the large volume of blood flowing through 
the central nervous system, the partial pressure of any gas contained in the blood 
rises-to that in the nervous tissue almost immediately. The pharmacological activity 
is estimated by the concentration in the blood required to elicit any desired degree of 
anesthesia, and 0-25 grm. of chloroform, 1 grm. of ether, and 2°25 grm. of alcohol 
will produce unconsciousness (Henderson and Haggard). The solubility of the 
substance in the blood determines its concentration, and it is interesting to speculate 
whether in some individuals, owing to an abnormality of blood-reaction, this solubility 
is increased. 

The pharmacology is interesting in relation to pathological action. A carboxy! 
group usually prevents anesthetic activity. Replacement of the hydrogen of the 
carboxy! group by a radical of one of the fatty hydrocarbons restores a mild degree 
of anesthesia, e.g., acetic acid is non-anesthetic, whereas ethyl acetate is slightly 
so. If a halogen is substituted for the hydrogen, the anesthetic activity is greatly 
increased, but its effect on other tissues is also increased. Chloroform affects liver, 
kidneys, and heart-muscle. 

In discussing the causes of anzsthetic deaths in general, a short consideration of 
the accepted theories must be made. Bernard and Verworn note the similarity 
between anoxemia and narcosis—and regard the condition as due to an inbibition 
of oxidative activity of the nerve-cells. This may account for the relative safety 
of nitrous oxide, which is a supporter of combustion. Meyer and Overton's 
hypothesis is that anesthetics increase the fluidity of lipoid cells. Their physico- 
chemical relationships are disturbed with resulting narcosis. Others, eg., 
Lillie, state that anesthetics prevent ions from penetrating the cell-membrane, 
and that death results when ions can no longer enter. Moore and Roaf say 
that they form loose compounds with the protoplasm of cells, and that anesthesia 
is due to the activity of these proteins. Lastly, it is held that they affect the 
neurons or synapses, and thus the passage of impulses from one cell to another is 
impeded. As Henderson and Haggard, to whom I am indebted for a great deal of 
this theory, point out, the abolition of function follows the reverse order—the 
highest centres being the first, and the involuntary centres the last—to be affected. 


Pathology of Deaths under Various Anesthetics. 

Kthyl chloride causes unconsciousness when given in quantities of from 0-2 to 
1-5 grm. per litre, and death when given in quantities of from 0°4 to 1-8 grm. per litre. 

It has marked effects on blood-pressure. When the proportion of vapour in a 
closed inhaler exceeds 10 per cent., the blood-pressure falls and the heart becomes 
irregular and weak. Vagus inhibition of the heart is more likely to occur than with 
ether. Embley states that it requires nineteen times as much ethyl chloride as 
chloroform to cause depression of cardiac muscle, but only four times as much to 
cause vagus arrest. 

Death, however, results from depression of the respiratory centre consequent on 
anoxzemia, and respiration always ceases before circulation. 

I have had only personal experience of one case of ethyl chloride death. The 
post-mortem findings were those of asphyxia, but there had been considerable spasm 
of the throat muscles during induction. The heart was dilated and presented the 
appearance of death from auricular fibrillation. 

Nitrous Oxide.—I have no personal experience of death from this anzsthetic 
when used for short anzsthesia, although I have had three cases of death when it 
has been used for longer operations. In these cases, however, the operations were of 
great.severity, and in my view the patient died of shock. 

Kighty per cent. produces a light anesthesia; 85 to 90 per cent. full narcosis : 
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mixtures above 90 per cent. are dangerous, and with 2 per cent. of oxygen or less, 
slow poisoning occurs. With 4 per cent. of oxygen dangerous symptoms occur and 
respiration ceases. Here, again, respiration ceases before circulation. The patho- 
logical changes are an increase in the nitrogen of the blood-plasma, and a reduction 
in the carbon dioxide and hemoglobin, and Casto reports a shortening in the 
coagulation time. These, however, return to normal in half an hour. 

I am sure that death in these cases, when not actually caused by shock, is due 
to a mixture of asphyxia and anoxeemia. 

Ether.—The general action of ether is well known, but I may point out that 
ether is absorbed from the peritoneum, etc., after a time, and this must be 
remembered by those who pour it indiscriminately into wounds. It may be 
indirectly a cause of post-anzsthetic bronchitis. 

In cases of death under ether anzsthesia, the post-mortem findings are variable. 
Nearly always there is some congestion of the upper respiratory tract and the 
trachea contains a little frothy mucus, not infrequently blood-stained. This varies 
according to the amount which has been squeezed from the lungs in the efforts at 
artificial respiration. I have not noticed that the heart stops constantly either in 
systole or diastole and I suggest that this fact, too, may be dependent on the restorative 
measures which are employed. There is, of course, always a strong smell of ether 
on opening the thoracic cavity. The lungs are often congested, but their appearance 
varies. There is often a good deal of cedematous fluid which can be squeezed from 
them—and this fluid smells strongly of ether. The brain is often pinker than normal 
and slightly oedematous. 

Chloroform.—The post-mortem appearances of death under chloroform poisoning 
are well known. There is the strong smell of chloroform on opening the thoracic 
cavity, the congested lungs and dilated heart. In delayed chloroform poisoning, 
one meets changes in the liver and kidneys which are not unlike those met with 
in eclampsia. 

When chloroform has entered by accident, as by a wrong Junker connexion, 
the changes in the tissues, such as burning, ete., are usually obvious. 

Mention must be here made of the possibility of phosgene poisoning, which 
simulates hydrochloric acid poisoning and may be caused by bringing chloroform in 
touch with a flame. I have no personal experience of such cases—but in view of 
the heating appliances present in some of the apparatus used to administrate 
chloroform, a word as to this possibility is desirable. Violence during the first stage 
may cause exhaustion and an anoxemic condition due to hyperpncaa which may 
render the subject more liable to be affected by small doses. 

Lastly, one word as to treatment. I am doubtful whether, considering the 
pathology of the condition, any stimulants such as strychnine, pituitrin, etc., are likely 
to be of any use. I know of no case in which they have proved of value. Death 
may in some cases be due to a combination of poisoning and an alteration in the 
ratio of oxygen to carbon dioxide present in the lungs. Under these circumstances, 
artificial respiration aided by an oxygen inhaler, and, if necessary, 5 per cent. o 
carbon dioxide added through a well-fitting inhaler, would seem rational. It can be 
of little use to have an ordinary small catheter in the patient’s mouth. Time is of 
moment, one knows, but this seems a rational proceeding with regard to collapse 
under spinal anesthesia. 


Discussion.—Surgeon Captain A. D. COWBURN said that, speaking as a coroner, he could 
certainly substantiate many of the views advanced by Dr. Slot. The Departmental Committee, 
in 1910, dealing with the whole question, stated that an important distinction, which many 
people failed to realize, was to be drawn between death from an anesthetic and death while 
under an anesthetic. Death might take place from effects of shock, due to surgical 
manipulation or otherwise. It might result from toxemia, or from the fact that the surgeon 
and anesthetist had been compelled to resort to desperate measures in the case of a person 
extremely ill. In his (the speaker's) experience, death had rarely taken place as a result of 
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an overdose of anesthetic, i.e., through any fault on the part of the anesthetist. The only 
exception to this statement was with regard to ethyl chloride. He had investigated over 
100 fatal cases, and as a result he detested ethyl chloride. He had seen its administration ; 
he had even, as a resident, given it himself, though with fear and trembling. He had seen 
a death under it, and did not want to see another. His experience had been that when a 
death under this anesthetic had occurred it had been administered by a junior house officer 
or a -house officer. Probably, in the hands of an experienced anesthetist, ethyl chloride 
would be safe; otherwise he regarded it as a most dangerous drug. He agreed that it 
was absurd to jump to the conclusion that a death was due to status lymphaticus merely 
because the Malpighian capsules of the spleen—or Peyer's patches in the intestine—were 
enlarged, or because there was an excess of lymphoid tissue here and there. The matter 
must be looked at all round, and, to justify such a diagnosis, all the pathological appearances 
must be present. Some years ago an eminent surgeon had told him that he did not believe 
in a “status lymphaticus ” at all; the term had merely been invented to shield anesthetists. 
His (the speaker’s) answer to that was that he had had two cases of status lymphaticus 
in which there had been no question of anesthetic at all. One case was that of a single 
woman, aged 25, who had come from Cheltenham, and while crossing the street after 
leaving the London terminus, had become confused by the traffic, and had just gained the 
other side of the street when she fell, in a state of collapse, and was brought into hospital 
dead. Post mortem there were all the appearances of status lymphaticus, and there was 
nothing else. A brother stated that two other members of the family had died in a similar 
manner. The other case was that of a young child, aged 5, who had been suddenly frightened 
by a large dog, ran upstairs, and was found there dead. No other condition than status 
lymphaticus was present. In both cases the post-mortem examination was conducted by 
a skilled pathologist. If “status lymphaticus’’ was merely a term invented to shield the 
anesthetist, how could those cases be accounted for ? 

He was interested to hear Dr. Slot say that, as often as not, death was due to surgical 
shock. Last week he (the speaker) had had a case in which a woman had been admitted to 
a hospital suffering from what, he was told, ought to be called an “ abdominal crisis,” in other 
words, she had the symptoms of acute intestinal obstruction. For this, laparotomy had been 
performed. The condition present was thrombosis of the mesenteric vessels; he had obtained 
a definite history. Chloroform and ether (2: 3) had been administered by an anesthetist of 
fair experience. The moment the surgeon had begun to manipulate the mesentery and 
to draw on the paralysed small intestine, the circulation had stopped and the patient had died. 
It was a very apt illustration—not the only one he could give—of the way in which surgical 
manipulation had caused death. He had known the same thing happen in cases of cancer 
of the intestine and of cancer of the stomach. He gathered that Dr. Slot regarded chloroform 
as a dangerous drug; that was of course pure chloroform administered alone. Many years 
ago, when he (the speaker) had been resident medical officer in a hospital, it was taught 
that young children tolerated chloroform well, and that it could be administered to them with 
impunity, as also to women in labour. Subsequently he had been told by anesthetists of 
large experience that under no circumstances would they consent to use pure chloroform. 
In conclusion, since February, 1928, when he had indicated to the Section the scheme he 
had sketched out regarding these cases, for a careful preliminary investigation, involving 
reports from surgeon and anesthetists, in spite of criticism he had never regretted the action 
he had taken. Most of these cases could safely be decided in the manner he had then 
suggested, without the necessity for a public inquiry. 








Dr. J. BLOMFIELD said that the question of deciding the cause of death under an 
anesthetic was often a difficult one. Dr. Slot and Surgeon Captain Cowburn had been 
almost too kind to the anesthetist. Taking, e.g., the death which occurred at the end of a 
long operation, how could one say that it was due to surgical shock, and that the anwsthetic 
played no part in it? It was a complex matter, and probably both factors had contributed to 
the death. The difficulty was that the more responsible the anesthetic was for the death, 
the less indicative would be the post-mortem findings. If a healthy individual inhaled 
chloroform, and, before being operated upon, died, the anesthetic must be blamed for his 
death, as it had been the only extraneous agent in the matter. But post mortem probably 
nothing would be found to indicate the cause of death. What, in Dr. Slot’s opinion, was the 
cause of death in catastrophes under spinal anesthesia? Most anesthetists believed that 
death was due to the extreme action of the spinal anesthetic in lowering the blood-pressure. 
He did not agree with Surgeon Captain Cowburn as to the dangers of ethyl chloride; he 
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had used it for a long time, and he knew others who had done so, and neither he nor they 
had had a moment’s anxiety with it. There were few things he would leave out of his bag 
with more regret. 

Dr. C. F. HADFIELD said that with regard to spinal anesthesia, he had induced this 
many times, and had seen two or three deaths from it. These were characteristic. The 
patient gradually became blue, and respirations became slower. He had not seen ascending 
paresis of the respiratory muscles. On trying artificial respiration it was impossible to get 
air into the lungs, nor did air enter when an endotracheal catheter was passed, and oxygen was 
allowed to impinge under pressure. Physiologists had told him that an analogous condition 
was observed in animal experiments when an animal was poisoned with histamine. The 
condition seemed to be a violent contraction of the muscles of the minute bronchioles, a sort 
of asthma. Adrenalin was efficacious in bringing the patient round, and it was useful in asthma 
also. He agreed with what Dr. Blomfield had said as to ethyl chloride. He had been using 
it many years, and, with two exceptions, it had given him no anxiety; at the time of those 
exceptions he did not know so much about the drug as he did now. Its potency was not 
always impressed upon students sufficiently. He had seen a student giving more ethy] 
chloride when the patient was already deeply under. It was very rapid in its action, and he 
did not allow a further quantity to be given until the pupil had definitely commenced to 
contract. That “ status lymphaticus ” had been now decently buried—the impression given at 
an important pathological meeting recently—was quite at variance with his own experience. 
Once he had had an extraordinary escape in this respect. He was giving a small quantity 
of open ether to a baby, and the minor operation was just finished when there was a stoppage 
of breathing and pulse, and he thought the child was dead. He performed artificial 
respiration, shook the child, etc., and breathing and circulation re-started. A few weeks 
later, the child was taken to the North of England, and after a feed from the bottle had 
rolled over in his cot and died. Death was due to status lymphaticus, and the pathologist 
who performed the autopsy was with difficulty convinced that the child had ever had an 
anesthetic. It was probably a unique instance in which a child with this condition had 
collapsed under an anesthetic, had been resuscitated, and had died from the complaint without 
obvious reason at a later date. 


Dr. C. LANGTON HEWER said he thought that the danger of ethyl chloride had been 
over-stressed. At the Queen’s Hospital for Children more than 2,500 patients per annum 
were anesthetized with ethyl chloride, administered in about two-thirds of the cases 
by residents who had.had no particular experience and there had been no fatality during the 
past ten years, i.e., during 25,000 consecutive cases. If due care was taken ethyl chloride 
was a most valuable anesthetic agent. 


Dr. Z. MENNELL said that with regard to status lymphaticus, he had had just the reverse 
kind of case to that which had been mentioned. It was the case of a child who had fallen 
from a cliff on to some rocks and sustained a depressed fracture of the skull. He saw 
the child some time later on account of fits, and he was sure at once that the case was one of 
status lymphaticus. He did not give anything except oxygen, blown through ether. The 
child had died on the table. Fortunately he had warned the relatives that there was grave 
additional risk. Had Dr. Slot microscopically examined the heart, liver, lungs, and kidneys in 
cases of death under anesthetics? There was now aseries of five cases of profound peripheral 


dilatation of all the minute blood-vessels ; the blood was drained off into the tissues, while 
the large blood-vessels of the body were comparatively empty. Three years ago he had 
reported to the Section an interesting case of fat-embolism. He had heard of another 


recently, but the specimens of that had not yet been received. The death had been exactly 
e that of an old person failing after a prolonged illness. The patient had recovered from 
he anwsthetic and was talking when he suddenly went pale in the manner of old people dying. 
At autopsy the blood-vessels were found filled with liquid fat. Ethyl chloride was dangerous. 
lt was still used at St. Thomas’s Hospital, mainly in the Out-patient Department, but 
use surgeons and residents had been forbidden to use it in a closed inhaler. On a mask 
iy! chloride was not so unsafe as in a closed inhaler, as the vapour was not so concentrated. 
[ts danger lay in the fact that comparatively inexperienced men did not realize how potent it 
s, and how quickly it acted. Often, too, there was trouble with its use, due to spasm of the 
sseters. Surely Dr. Cowburn was a little hard on chloroform! He (the speaker) agreed 
it whatever could be done with chloroform cou!d be done with ether, if the administrator 
s skilful enough, and with greater safety ; but there were cases in which a light chloroform 
esthesia was essential. If a surgeon, injecting a nerve with alcohol, wanted a response 
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when the needle entered a nerve, it was difficult to get such response with ether, whereas it 
could be obtained with chloroform. He (Dr. Mennell) was now using more chloroform than 
formerly, and did not think any greater risks had been run. Dr. Cowburn had instanced 
a patient dying when the surgeon put his hand into the abdomen when chloroform and ethe: 
mixture had been given. If he (the speaker) had been that anesthetist he would have felt 
guilty, as he would have considered that the patient was not deeply enough under; there 
would have been less reflex shock if he had been more under the anesthetic. 


Dr. ASHLEY S. DALY (President) said he regretted that Dr. Slot did not conduct the post- 
mortem examinations in the area in which he (the President) did his work. His own 
experience had been that when death occurred under an anesthetic nothing was found post 
mortem, and it made him wonder whether coronary thromboses and pulmonary emboli 
had been overlooked. The report always said that nothing was found at the autopsy, and 
that death was due to shock. His views as to ethyl chloride corresponded with those of 
Dr. Mennell. Why use it when other forms of anesthetic were less dangerous ? 


Dr. StoT (in reply) said that status lymphaticus had been extensively investigated by the 
French school. It was a factor to be reckoned with. Dr. Blomfield said he had recog 
nized a case before death; how much more accurately could it be recognized in the face 
of the findings he had mentioned? Probably it was not one condition but several, and these 
he combined under the heading “ thymic death.’’ Much work had been done on the thymus 
gland, in dogs e.g., on its relation to sexual disorder, to eunuchism, calcium metabolism, etc. 
The part it played in endocrine diseases was not known. Its presence was certainly a factor, 
but only one factor, in status lymphaticus. 

With regard to the case of status lymphaticus in which the patient had survived one 
anesthesia and subsequently died: those who attended Compensation Courts knew of 
those cases in which there was a delayed action of gas, and he did not see why there should 
not be the same result from an anesthetic. Delayed chloroform action was recognized. 
Certainly delayed pneumonia occurred, as did changes in metabolism, though these were not 
so well recognized. On the subject of ethyl chloride, there were two schools, one considering 
it a safe drug, the other considering it unsafe. It was toxic to animals, even in a state of 
low concentration, like the chloroform group. Wherever a halogen group was introduced into 
an anesthetic group, the danger was much increased. Dr. Mennell had spoken of spasm of 
the masseter muscles; spasm of other muscles occurred also, including those of the bronchi. 
It was said that in ethyl chloride death there had been pulmonary collapse. 

Spinal anesthesia was a broad subject to deal with now, but, in a general way, Dr. Hadfield 
had answered the questions about it. It was not certain what was the cause of spinal 
anesthesia death. Sherrington had shown that in the monkey the effect of cutting the spinal 
cord was the same as that of administering an anesthetic; there was an acute lowering of 
blood-pressure which would drop twenty or thirty points. With this lowering there was 
a retardation of the heart, engorgement of the base of the lungs, and an acute shocked 
condition. Another cause was delayed respiration. Stovaine and allied derivatives acted 
markedly on the spinal centres. It was said that the previous injection of magnesium 
sulphate would stop that action, but he was not able to confirm this statement from his own 
experience. 

He had made microscopical examinations in many cases in which the patients had died 
under anesthetics, and the findings had varied. Much depended on the age of the patient, 
and what efforts had been made to restore him. What was found in the heart depended on 
whether that organ had been squeezed vigorously by the surgeon; whether the lungs had 
been interfered with by prolonged efforts at artificial respiration, and what had been the 
posture. Generally he had found fatty degeneration of the heart and engorgement of vessels. 
In some cases there had been necrosis of the kidneys, though it was not possible to say 
whether that had been there previously or not. In some cases the patient had been suffering 
from a toxic condition for a long time, and then the effect of the disease, as well as of the 
anesthesia and the manipulation, must be reckoned with. 

The histamine-like effect was very interesting. Two years ago he had been engaged in 
research on histamine reaction. If histamine were injected into rabbits, a hyperglycemia 
was caused, like that produced after large doses of chloroform. There was also 
a peculiar allergic contraction of plain muscle, such as in asthma. There were many points 
of analogy between the histamine action and the effect seen in spinal anesthesia. 
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[February 8, 1929. 

Mediastinal Neoplasm with Secondary Glandular Enlargement in 
the Neck.—Crcit P. G. WAKELEY, F.R.C.S.—N. M., female, aged 24, first noticed 
a small swelling in the left side of her neck some eight months ago. This has 
gradually increased in size, until at the present time it is larger than a hen’s egg. 
[t is irregular and hard, and is situated at the base of the posterior triangle of the 
neck, the upper part being deep to the sterno-mastoid muscle. There are no other 
glands in the axilla, and no swelling can be felt in the left breast. 

Examination of the Chest.—There is a band of resonance below the left clavicle, 
but this rapidly merges into dullness at the level of the second rib. There is 

















Skiagram showing neoplasm on the left side. The coraco-clavicular joints are well seen. 


diminished air entry at the left apex and also over the left base, where the note is 
definitely impaired and the expansion is less than on the right side. V.R. and T.V.F. 
liminished. 
The left lobe of the diaphragm seems high. Skiagram shows mediastinal neoplasm. 
The patient has well-marked coraco-clavicular joints. 
Dr. J. W. CARR (President) said it would be desirable to excise a small piece of the 
landular mass in order to ascertain its nature. 
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[March 8, 1929.) 
A Series of Cases illustrating Diseases of the Endocrine Glands. 


(1) Acromegaly.—C. WorstTER-DkoUGHT, M.D. (shown by Dr. I. M. ALLEN).- 
F. A. W., male, aged 33, states that during the last five or six years his face and 
hands have gradually increased in size. He has also complained of occasional 
headache and diplopia. During 1927, following injury to the back of his head, he 
developed paralysis of the left fifth, sixth and seventh cranial nerves; he was shown, 
with the cranial nerve palsies, before this Section during the same year. 

Physical Examination.—Head and face generally, especially soft parts and lower 
jaw, considerably larger than the average. Tongue also increased in size with slight 
separation of lower teeth. Hands typically acromegalic, being 5 in. in width and 

3 in. in length, and he takes size 10 in boots. Slight degree of kyphosis. 

Pupils equal and react normally; optic discs and visual fields show no 
abnormality; slight horizontal nystagmus to right; some weakness of left external 
rectus (eighteen months ago the paralysis of this muscle was complete, but it has 
since abated) ; some weakness of left masseter; slight left facial weakness of lower 
neuron -type; other cranial nerves normal. Superficial and deep reflexes, no 
abnormality ; codrdination normal. 

Other systems show no abnormality. 

X-ray examination of the skull reveals marked changes in the sella turcica, the 
pituitary fossa being greatly enlarged and the bony margins indistinct. Wassermann 
reaction negative. Resting blood-sugar 0-087; curve following 50 grm. of glucose 
shows normal sugar tolerance. 

Commentary.—This case was shown before the Clinical Section in November, 
1927,' with paralysis of the fifth, sixth, seventh, and eighth cranial nerves on the 
left side. The onset of these lesions had developed with relative suddenness and it 
was suggested that a hemorrhage had occurred from a tumour of the anterior 
pituitary lobe (adenoma) and had involved the paresed nerves. Improvement was 
already taking place and a good prognosis was given as regards their recovery. At 
the present time there is very little residue of the previous nerve palsies. The 
acromegalic symptoms and signs have remained in much the same condition without 
obvious increase. 


(2) Dystrophia Adiposo-genitalis.—HuGu S. STaANNUsS, M.D.—M. B., male, 
aged 13. The illegitimate child of a Swiss girl, born at term. The mother had kept 
herself very tightly corsetted to hide her condition during pregnancy. The child is 
thought to have been normal at birth, though weakly and unable to support his head. 
He was put out to nurse, and when adopted at 2 years of age was ill-nourished and 
feeble. He was late in walking, but began to talk at 15 years, though little progress in 
speech has taken place since the age of 3. Habits unclean until twelve years old. No 
illness during childhood. He began to get fat about the age of 3. For four years 
past he has exhibited marked somnolence and appears easily fatigued ; if he sits down 
he generally goes to sleep. He has bouts of thirst, when he drinks large quantities 
of water, and takes a great deal of sugar. Micturition very frequent and polyuria 
marked. 

Height 52 in.; weight 115 lb. Generalized adiposity, most marked about body, 
especially chest and abdomen, which is markedly pendulous ; circumference of chest 
37 in., of abdomen 40 in., skin shows nothing particular of note. Abundant hair on 
scalp. The genital organs give the appearance of a pseudo-hermaphroditism, the 
very small penis is hidden by folds of fat which resemble labia. Pubic hair of 
feminine type. Eyebrows sparse, but they meet over the bridge of the nose. 
Fingers tapering ; feet small ; ears large; teeth irregular. Nose well formed, but there 
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appears to be some nasopharyngeal obstruction; the voice has a nasal quality and 
he snores when asleep. General muscular atonicity; knee-jerks are obtained with 
difficulty. 

Mental development that of a child of 3 years. Patient is an imbecile, wayward 
and stubborn, and rather difficult to control. Seems bright but understands little. 
Appears to be deficient in sensibility to pain. No ocular paralysis ; fields of vision not 
obtained. Blood-pressure 98/88. Wassermann reaction not tested. Blood-count: 
Red cells 4,600,000, normal type; haemoglobin 86 per cent., colour index 0-9. 
White cells 9,000; differential : polymorphonuclears, 54 per cent., lymphocytes 42 
per cent., hyalines 4 per cent., no eosinophils or basophils. Urine: No albumin, no 
acetone. Sugar tolerance: Before administration of glucose 0:135 grm. per cent. ; 
$ hour, 0-181 grm. per cent. ; 1 hour, 0-287 grm. per cent. ; 14 hours, 0-225 grm. per 
cent. ; 2 hours, 2°129 grm. per cent. 

Skiagraphic examination shows a small sella with what is probably a cyst above it. 

Discussion.—Dr. F. PARKES WEBER said that, from the therapeutic point of view, the 
question of the cyst was by far the most important one, because if the disease was due to a 
cyst, an attempt might be made to break it up to some extent and let out the fluid. 

Dr. J. W. CARR (President) asked whether Dr. Weber thought that even if the cyst could 
be broken up the patient's condition would, at this stage, be improved ? 

Dr. WEBER said he thought that, though improvement might be possible, operation would 
be very dangerous, unless in the hands of a surgeon very familiar with this special type of 
case. 

Sir JAMES DUNDAS-GRANT said that such cysts had been reached through the sphenoid 
route; Mr. Cecil Graham had had such a case in which the cyst was entered through the 
nose and emptied. 


Dr. STANNUS replied that his surgical colleagues preferred to leave the case alone. 


(3) Myxcedema (presumably), confined to the Palate and Larynx.'— 
Sir JAMES DUNDAS-GRANT, K.B.E., M.D., F.R.C.S.—Patient, a female, aged 20, 
complaining of thickness of the voice, soft stridor on inspiration and occasional 
dysphagia and obvious general debility, was referred to the Throat Department of 
Brompton Hospital in November, 1927, as probably suffering from tuberculosis 
of the larynx. 

I found smooth general thickening of the soft palate and uvula and enormous 
pale infiltration of the epiglottis, almost completely concealing the rest of the larynx. 
White, shiny oedema of both ary-epiglottic folds was present and only an occasional 
glimpse of the posterior part of the right vocal cord was obtainable. 

Wassermann reaction negative. The sputum obtained by an induced cough 
contained no bacilli. 

A provisional diagnosis of hyperplastic laryngitis and pharyngitis was made. 
| removed a portion of the uvula for microscopical examination. It was reported to 
show no tuberculous or rhinoscleromatous tissue. 

Light treatment was carried out, but without benefit. 

On the possibility of the condition being one of localized myxcedema, small doses 
of the fresh glandular thyroid substance were given and at once an almost startling 
improvement took place. The patient brightened up and returned to work, from 
which she had been absent for eight months. The dose of thyroid has been increased 
and the voice has become considerably clearer. The infiltration is decreasing very 
slowly, but the extraordinary general improvement appears to justify the presumption 
of myxoedema, of which, however, no other symptom is present except a general 
coldness. 

Discussion.—The PRESIDENT said he would be glad to hear whether any Members had 
seen a similar case of such localized symptoms due to a myxcedematous condition. 


| Vide Proceedings, 1929, xxii (Sect. Laryng.), 526. 
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Dr. PARKES WEBER said that he would like to compare this case with the rare cases o! 
localized “ puffiness” of the lower extremities, sometimes actual cedema of them, in young 
women of about the same age as this patient, which occasionally yielded to thyroid treat 
ment. He had maintained that each person had his or her “ local soils,’”’ so that when there 
was either too much or too little of some hormone, the effect produced was not similarly 
distributed in everybody, nor was the effect always symmetrical. (Cf. F. P. Weber and 
F. R. B. Atkinson, “ Unilateral Cutis Verticis Gyrata in an Acromegalic Man,” Brit. Journ. 
Derm. and Syph., London, 1928, xl, 454.) 

Dr. ADOLPHE ABRAHAMS said he had empirically administered thyroid extract in two 
such cases with improvement. He agreed with Dr. Parkes Weber that there might well be 
many local manifestations of endocrine disturbance. 


(4) Sporadic Cretinism.—H. V. Mortock, M.D.—Female, aged 18. Normal 
birth, developed normally, sat up at 9 months, walked at 16 months. Talked at 2 
years of age. When 3 years old was noticed to be becoming very fat and listless, 
would sit about for hours without playing, and would forget to eat ; height, 35 in. 

Aged 5 years: Height 35 in. Aged 7 years: Height still 35 in.; appearance is 
that of a cretin. 

When 7 years old treated with thyroid at the Evelina Hospital. Under this 
treatment development started. Patient has since continued to take thyroid 
regularly. 

At present she is employed as a ward maid at the Miller General Hospital. 
Height, 5 ft.; facial appearance not suggestive of cretinism; macroglossia; hand 
short, fingers stubby ; hirsuties poorly developed. Menstruation has recently begun, 
but has not become regularly established. Mental development fair. 

Discussion.—The PRESIDENT asked what dose of thyroid Dr. Morlock gave; was a larger 
quantity given when treatment was first begun than was now needed to keep the patient at 
her optimum? He had met with cases in which the disease set in during early life, 
apparently as a result of a definite illness. 

Dr. E. A. COCKAYNE said he thought this case should be called juvenile myxw@dema, not 
sporadic cretinism ; the girl was not a cretin. 

Dr. MORLOCK (in reply) said that there were two points of interest about the case. The 
first was that cretinism should have set in at three years of age. The second was that 
the girl, after being untreated for four years, improved remarkably when thyroid was 
given. He could not state the dose of thyroid at the commencement of treatment, as she was 
not then under his care. When she appeared as a wardmaid at the Miller Hospital she said 
she was taking thyroid, but did not know why. At present she was taking 2 gr. of dry thyroid 
extract daily, and that kept her quite well; her pulse was not more frequent than 80, and she 
was not losing weight. He had not reduced the dose, as at present menstruation had 
not been properly established, so that probably there was still some hypothyroidism. 
The mother said this condition first appeared after an attack of measles, but he (Dr. Morlock) 
had satisfied himself that the measles did not occur till after the cretinism had been 
present for a year. 


(5) Deficiency of the Anterior Lobe of the Pituitary._-E. P. Pourton, 
M.D., and E. C. WARNER, M.B.—E. W., aged 27, the youngest of five children. 
Mother 5 ft. 3 in. in height, father rather taller. When carrying this child, her 
mother thought she was going to have a miscarriage at the fourth month. At 
birth she was about 5 lb. in weight, and “ever so much smaller than the other 
children had been,”’ with smaller features. She was not backward in sitting up or 
in walking. Has grown very slowly, and according to the mother has grown | to 
14 in. since the age of twenty. Mentally she has always been rather slow, but is 
not childish, and can read, write and play the piano. Menstruation first began when 
she was 24 years old, and usually lasts six days, but is always scanty, and she may 
miss a month altogether. 

The swelling in the thyroid gland was first noticed at the age of six months: 
at the age of three years it extended from the mandible to the sternum, laterally to 




















63 Clinical Section 913 


the anterior borders of the sterno-mastoid muscles, and necessitated operation on 
account of pressure symptoms. There have been four operations in all on this 
account, the last when the patient was aged 20. Section of the gland showed 
“a parenchymatous goitre with remarkable increase in length of lining cells, 
and but little colloid.” 

When first seen in April, 1928, her weight was 66 lb., and her height 504 in. 
She had a large swelling in the right lobe of the thyroid gland, displacing the trachea 
markedly to the left. Investigations showed a normal-sized pituitary fossa and 
normal fields of vision. The epiphyses around the elbow-joint had closed, but the 
epiphyses at the lower ends of the radius and ulna on both sides were wide open 
and six epiphyses of the metacarpals had not joined. Thus her age, according to 
her epiphyses, was 18 to 20 years. Sugar-tolerance normal; basal metabolic rate 
persistently 9 to 12 per cent. below normal. 

She has been treated with ext. thyroid. siccum gr. 4, increasing to gr. 1, t.d.s., and 
whole pituitary gland increasing to grs. 10 t.d.s. Two menstrual periods since 
have been normal, with a normal blood-loss: she has gained 5 lb. in weight; the 
thyroid swelling is very considerably smaller and patient has become much brighter 
and happier. 

As she has had the lumps in the thyroid since the age of 3, the question is 
whether the primary disease was in the thyroid or the anterior pituitary lobe. The 
metabolic rate has never been lower than 11 per cent. below the normal. She is 
not stunted mentally. I am inclined to the view that the thyroid is compensatory 
to a primary anterior pituitary deficiency, and that the growths which she has had 
and which have recurred when cut out, are attempts on the part of the thyroid 
gland to make up for this deficiency. We have tried the effect of thyroid and 
pituitary over the last eleven months, and in addition to the fact that the thyroid 
is smaller, she is also better in herself. To-day her forehead is scarcely wrinkled, 
and she is brighter. The metabolic rate has gone up, and we thought of keeping 
her a little above the normal, in the hope of further improvement. 


Discussion.—The PRESIDENT said the question in this case was as to whether there was 
any relationship between the undoubted thyroid disease and the probable anterior pituitary 
disease. He presumed that the pituitary gland was given by the mouth | Dr. WARNER: 
Yes. 


Dr. GERALD SLOT said that three years ago Dr. 0. Leyton and himself had tried the 
effect of giving pituitary by the mouth, and afterwards subcutaneously in cases which could 
be controlled on the basis of the output of urine. They had used various oral preparations 
of pituitary, and found that these had no influence on the urinary output, whereas when they 
were given by the subcutaneous route there was an immediate improvement in that respect. 

In the present case he did not see what definite evidence there was for introducing a 
pituitary factor at all; the thyroid alone, he thought, would account for all the symptoms. 


Dr. PARKES WEBER said that much had been written on the subject of pituitary 
dwarfism, but he had not heard that pituitary treatment by the mouth had done any 
undoubted good in any of the cases. He supposed the present case would be regarded as a 
very mild form of Hastings Gilford’s ateleiosis, the “ pituitary dwarfism” of the French; and 
he thought there might have been compensatory reaction on the part of other endocrine 
organs, especially the thyroid, which would account for the comparative mildness of the 
symptoms in this case. On the other hand, it had not been really proved that this 
Was a pituitary case at all; there was no evidence of calcification of the pituitary fossa, 
nor of a cyst in the vicinity, nor was the pituitary fossa small for the age, or rather for the 
sive and general physical development of the patient. 


Dr. E, A. COCKAYNE said that he also would have thought the thyroid deficiency would 
have accounted for the whole condition present. He supposed that the comparatively good 
mentality was what was relied upon. He had seen cases of hypothyroidism with a mentality 
very little below the normal for the age. Obviously the patient was not a cretin. 
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The PRESIDENT asked if any Members had had experience of pituitary given by the mouth, 
as it was important to know whether it escaped destruction in the stomach. He remembered 
a case shown before the Section a few years ago in which pituitary gland had been given 
orally, apparently with success. He thought there had been other cases of the kind since. 


Dr. W. 8S. C. COPEMAN said that when he was house physician to Dr. Poynton at 
Great Ormond Street Children’s Hospital the point raised by the President occurred 
to’ Dr. Poynton, and as three cases of the usual type showing pituitary deficiency happened 
to be in the ward, he made a careful study of them. Dr. Poynton concluded that pituitary 
extract given by the mouth, when combined with thyroid extract (which did not seem to be 
specifically indicated), was a success so long as the administration was continued. 
Administration of the pituitary was dropped for some months, and the three children 
relapsed to their original condition. This suggested that thyroid was necessary for the 
successful results from pituitary extract; also that the effect continued only so long as 
the administration lasted. His remarks referred to anterior lobe extract. 


Dr. GERALD SLOT drew attention to an account in the current British Medical Journal.,' 
by Dr. Bernard Myers, of five cases of endocrine trouble in which he used pituitary 
successfully by the mouth. Dr. Myers regarded them as cases of hypopituitarism. 

Dr. E. P. PouLTON (in reply) said he thought it was the posterior pituitary extract which 
was beneficial in diabetes insipidus on injection, but when given by the mouth it was 
without effect. Hence, in the case of whole-gland tablets given by the mouth, it could only 
be the anterior part that was useful. 

In answer to Dr. Parkes Weber, he (the speaker) regarded ateleiosis with sexual immaturity 
as the same as the Loraine type of infantilism, viz., a perfectly formed small and immature 
individual. But when there was an element of senility, progeria was diagnosed. The fact 
that there was this appearance of elderliness pointed exclusively to the pituitary. This 
woman certainly looked older a year ago than now. 

The point raised by Dr. Cockayne as to myxedema might be answered thus: If a 
myxcedematous person was so stunted one would expect more severe symptoms, and the 
basal metabolism would have been lower than minus 12. In a fully advanced case of 
myxcedema the basal metabolism might be minus 40. 

The administration of pituitary and thyroid by the mouth was suggested by the work of 
Dr. Gardiner Hill and his colleagues, in which they showed that cases of hypopituitarism did 
well when given whole-gland pituitary by the mouth plus thyroid. In “ Simmonds’ disease ”’ 
there was a vascular lesion of the pituitary, without any alteration in the fossa. 


Dr. POULTON, in further reply, said that the reason that treatment of acromegaly by the 
gland was sometimes apparently successful when it was given orally might be because 
the activity had died out. leaving hypopituitarism, i.e., dyspituitarism, as originally described 
by Cushing. 

Dr. E. C. WARNER (in reply) said that if this had been a case of primary thyroid deficiency. 
one would not have expected the patient to be stunted when born, because cretinism did 
not reveal itself in the first few months after birth, and her hypothyroidism was probably 
the result of the operations. Harvey Cushing, in a series of lectures on endocrine disorders, 
delivered three years ago, had stated that he was definite that in certain cases he obtained 
benefit by giving pituitary apart from thyroid. Some cases benefited, as was shown by 
increase in height, and by sexual advance, after giving pituitary. Following the work 
of Gardiner Hill, he (Dr. Warner) had tried, in some of the cases of very fat people, giving. 
first of all, whole pituitary gland alone, also thyroid gland alone. His general impression 
was that there was a greater drop in weight, over a given time, if both glands were given. 


(6) Graves’ Disease (?) with Unusual Symptoms (Thyrotoxicosis).—<A. . 
MoRTIMER WOOLF, F.R.C.S. (shown by Mr. A. HoBSON).—Patient, a male aged 28, 
first seen by me in December, 1928. For six weeks he had noticed that his thyroid 
was getting large, and his attention was first called to it by the fact that he was unable 
to wear his collar. 

For five weeks his eyes had been very prominent and staring. Three montlis 
previously, while driving an omnibus, he had nearly run over a woman, and this had 
upset him. 

. 1 Brit. Med. Journ., 1929 (i), 418. 
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On examination both lobes of the thyroid were seen to be very much enlarged, 
each lobe being about the size of a large lemon. The exophthalmos was markedly 
pronounced. The pulse-rate on admission was 84 and regular. There were no other 
signs of thyroid intoxication. Patient did not exhibit any muscular weakness, and 
his weight shortly after admission to hospital was 9 st. 3 lb. An electrocardiogram 
gave a normal tracing. 

In spite of the fact of the very marked exophthalmos, I was rather doubtful 
whether this was a true case of Graves’ disease. There seemed to be no other 
symptoms suggestive of it, and the thyroid was much larger than is usual in these 
cases. 

He was put to bed and watched. At the end of five weeks he seemed to be 
definitely improving, although there was some slight loss of weight. 

January 16: Weight 8st. 10 lb. 

January 14: Was given Lugol’s solution. 

January 21: Rise of temperature with a very bad sore throat., Since then the 
temperature has never settled until within the last few days. Three swabs have proved 
negative for the diphtheria bacillus. The temperature has been irregular, and there 
have been two exacerbations of sore throat. Subsequently marked loss of about 3 lb. 
per week ; weight now 7st. 2lb. The Lugol’s solution has been discontinued for the 
last three weeks. Sugar-tolerance test taken on February 26 shows a definite loss 
of tolerance, the curve approaching that seen in diabetes ; no glycosuria present. 

X-ray examination of the chest shows some hilusitis, but vo definite lesion in the 
lungs. Radiogram of the skull shows the pituitary fossa to be normal. 

For the last month the pulse has been markedly irregular, and there is some 
slight dilatation of the heart. This has only occurred since the temperature became 
raised. 

During the period of wasting, the thyroid swelling has distinctly diminished, so 
that now the left lobe is only just palpable and the right lobe is somewhat larger 
than the left. 

Patient is now being treated with glucose and insulin. 

Opinions are invited as to whether the right lobe should be removed if the 
temperature settles down and the wasting can be controlled. 


Discussion.—Dr. EVAN BEDFORD said that he did not know why this was shown as a 
case of Graves’ disease with unusual symptoms, for, as far as he could see, all the usual 
symptoms of the disease were present. The only feature which seemed unusual was that of 
the pulse having been relatively slow. There need not always be a rapid pulse in thyrotoxic 
conditions and heart-block sometimes occurred. The present patient now had auricular 
fibrillation and the thyrotoxicosis was severe ; this made the case a bad surgical risk at present, 
but if the normal rhythm could be restored and the general condition improved, partial 
thyroidectomy should certainly be done. 


Dr. E. C. WARNER said the most striking fact was that there was the low pulse-rate, the 
only point against it being a typical case. He had been taking the basal metabolism for a 
number of years. In taking the ordinary case, he was sure one could judge best what was 
the degree of metabolic-rate increase from the pulse-rate. On plotting them out, one against 
the other, it was noted that they were absolutely in proportion, except in one instance, 
mely, that of the very athletic person, who would probably have a normal slow pulse-rate. 
A short time ago, at Guy’s Hospital, there was an Olympic runner, whose norn:al pulse-rate 
was 45, and when, temporarily, he developed hyperthyroidism the pulse never went over 96, 
though his metabolic-rate was raised by 40 per cent. The pulse-rate was a very good 
indication of the metabolic-rate. 


Mr. A. HOBSON (in reply) said he believed it was called an unusual case because the 
pulse was very slow. Even now while lying in bed the patient’s pulse became quite regular, 
wid was about 108. |Dr. BEDFORD: If he has auricular fibrillation, he is very fortunate to 
ve a regular pulse. 
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Postscript.—Since he was shown, the patient has been successfully operated on. 
The right lobe and thymus have been removed. The man shows very marked 
improvement and fibrillation has stopped. 

Pathological Report (Dr. G. Scott Williamson).—The feature of the goitre is the 
presence of much colloid, and the fibrous whorls about areas of lymphocytosis 
suggesting the lymphadenoid goitre of sporadic myxcedema. Similar to cases reported 
by McCullum in the Johns Hopkins Bulletin. The histology of the goitre suggests 
that a Graves’ disease was grafted on to a lymphadenoid goitre. 


(7) Endocrinopathy of Mixed Origin, probably Thyro-pituitary. 
C. WoORSTER-DROUGHT, M.D., and I. M. ALLEN, M.D.—M. F., female, aged 25. 

Complaints.—Tired ; run down: slow at work: poor appetite. 

Duration.—Four years. 

History of Present Illness —Increasing slowness of movements and mental 
dullness for four years. Has increased in weight by 28 lb. in the last two years. 
Obesity first noticed about the chest and hips. Fits of screaming and noisy hysterical 
attacks a year ago. Since then patient has been very dull in every way. Unable 
to concentrate at work ; lacking in energy ; and sometimes unable to work at all. 
Usually depressed and inclined to shun everyone. Did not join in conversation; 
had no friends; and would not go out unless with her mother, who states she is not 
so intelligent in many things as a girl of her age should be. Menstruation began at 
16, lasts three days, but is always irregular. 

Previous History.—Had an accident at 14 years of age, when she received a 
shock. Did well at school but made few friends. 

Family History——One brother healthy. Father died, aged 52, from cerebral 
hemorrhage. Mother suffers from a heart condition. 

Condition on Examination.—Tall, and heavy in appearance. Measurements : 
Height, 64 in.; weight, 175 lb.; circumference of chest (above breasts), 384 in. ; 
abdomen, 34 in. ; upper arm, 10% in. ; forearm, 11} in.; thigh, 224 in. ; leg, 15} in. 

Skull and Face.—Frontal and malar bones prominent. Lower jaw large, protruding 
beyond upper jaw. Noabnormal separation of lower teeth. Definite bony irregularities 
palpable in occipital region. 

Obesity.—Face full and rather round; nose squat; neck full. Slight padding 
above and below clavicles. Breasts very large and pendulous. Upper limbs: 
distribution of obesity greatest over shoulder girdle, shading off towards the hands. 
Dorsum of hands full, but no padding. Abdomen full and uniformly covered. Lower 
limbs: obesity greatest about hips, but fairly uniform in distribution to ankles. No 
padding of dorsum of feet. 

Hair.—On head, profuse and thick; eyebrows thick; very slight down on face 
and rest of body, with a little dark hair on legs. Axillary hair extensive. Pubic 
hair normal, but extends to umbilicus, assuming male distribution. 

Skin.— Uniform and of average texture. 

Central Nervous System.—Speech slow and monotonous. Cranial nerves and 
sensation normal. Abdominal reflexes sluggish. Gait slow. Codrdination an< 
sphincters normal. Cerebrospinal fluid normal. 

Upper and lower limbs normal. Congestion of pendulous part of breasts. 
Other systems normal. 

Blood-pressure: systolic, 120; diastolic, 75. 

Wassermann reaction in blood and cerebrospinal fluid normal. 

Skiagram.—No abnormality in sella turcica. 

Blood.—Red blood-cells, 4,930,000 per c.mm.; hemoglobin, 82 per cent.; colou: 
index, 0:83 ; white blood-cells, 12,600 pere.mm. Differential white-cell count : poly- 
morphonuclears, 72:5 per cent.; small lymphocytes, 18-0 per cent.; large 
lymphocytes, 7:0 per cent.; large mononuclears, 2:0 per cent.; mast cells, 0-5 
per cent. 
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Sugar Tolerance Test.—Resting blood-sugar, 0-100 per cent.; blood-sugar, half 
an hour after administration of 50 grm. of glucose, 0-137 per cent.; one hour after, 
0-143 per cent.; one and a half hours after, 0-118 per cent.; two hours after, 
0-112 per cent. 

Harrower Test.—Following administration of thyroid extract in four two-hourly 
doses of one-half, one, and two grains on three successive days, there was no increase 
in pulse-rate. Patient, however, became brighter mentally. 

Cushing Thermic Reaction.—No rise of temperature after administration of 2 c.c. 
of anterior pituitary extract subcutaneously. 

Intradermal Modification of Goetsch Test.—No colour zones appeared after injec- 
tion of one minim of zoso solution of adrenalin hydrochloride intradermally, 
compared with persistence of blue, white and red zones for half an hour in a normal 
individual. 

Mental Condition.—Appearance dull and stupid. Disinclined to talk; voice low 
and monotonous. Sits still and moves about very little. Does not mix with other 
patients. Attention readily gained, but wanders frequently. Perception good as 
long as attention maintained. Orientation normal. Slight defects in recent memory 
and time relations, but remote memory good. Special tests for reasoning power 
show poor results. Mental age 10 years, according to Stanford modification of 
Binet-Simon scale. 

Result of Treatment.—Following treatment with extract of whole pituitary and 
thyroid extract in three-grain doses once daily, patient’s weight was reduced from 
175 lb. to 164 lb. in three weeks. She has become brighter and more sociable, and 
is able to carry out small duties satisfactorily. 


Commentary.—Attention is drawn to the following features of the case: (1) The 
appearance of obvious symptoms at the age of 25 in a girl who had been dull for 
some years before ; (2) the mental dullness and the mental age of 10 in a patient who 
had been able to maintain an average position at school; (3) the obesity ; and (4) the 
minor skeletal changes, especially in the skull and bones of the face. The skeletal 
changes are suggestive of increased function of the anterior lobe of the pituitary, 
while diminished function of the posterior lobe is suggested by the obesity beginning 
with a fairly definite distribution in the shoulder and pelvic girdles, and by the 
increased sugar tolerance. Points in favour of the presence of some degree of 
hypothyroidism are the impairment of the mental faculties and the results of 
treatment. It is suggested that the condition is an endocrinopathy of mixed pituitary 
and thyroid origin. Other possible causes of the patient’s symptoms, such as 
dementia precox and post-encephalitic dyspituitarism, have been considered, but no 
evidence has been found to support them. Opinions as to the nature of the 
condition are invited. 


(8) A Case of Dyspituitarism of Mixed Type, Anterior Lobe Excess and 
Posterior Lobe Deficiency, was shown by Dr. C. WoRSTER-DROUGHT and 
Dr. B. W. CrowHuRST ARCHER (vide Proceedings, 1928, xxi (Sect. Neur.), 1513). 


(9) Dyspituitarism of Frohlich Type with Extreme Genital Dystrophy.— 
C. WORSTER-DROUGHT, M.D., and B. W. CRoWHURST ARCHER, M.D.—T. H., aged 
%, youngest child of a family of six, the other five being normal and in good health. 
Full-time child, uneventful labour. Appeared to be quite normal in size until the 
eof 24. From this time onwards has increased steadily in obesity, has put on 
t. in weight during the past three years and over 17 lb. during the past five months. 
Physical Examination.—Patient shows a pronounced degree of general adiposity 
ecting all parts. Weight 9 st. 2 lb. (128 lb.); height 4 ft. Cireumferences :— 
Chest 40 in.; abdomen 41 in.; upper arm 12 in.; forearm 94 in.; thigh 20 in.; 
eulf 15 in. 
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Temperature almost invariably subnormal (96° to 98° F.), pulse-rate averages 84, 
blood-pressure 120 mm. systolic, 75 mm. diastolic. Heart, lungs and abdominal 
organs normal. Nervous system (including visual fields and optic discs) shows 
nothing abnormal beyond failure to elicit the abdominal reflexes. 

Genitalia.—Scrotum completely absent and represented by a small area of 
wrinkled skin occupying a depression corresponding to the site of a vaginal orifice. 
Externally, no evidence of testicles can be found. A small penis is present above 
the depression previously mentioned and is traversed by the urethra. 

Mentally, somewhat belaw his age-standard (mental age 4 according to Stanford 
modification of Binet-Simon scale) and is inclined to be dirty in habits. 





Fic. 1.—Dyspituitarism of Frihlich type with extreme genital dystrophy. The patient, on the left, 
compared with a normal boy of the same age. 


Investigations.—X-ray shows a sella turcica of approximately normal size. 
Urine: No sugar, no albumin. Resting blood-sugar somewhat high, 0-143 per cent. 
Following administration of 50 grm. of glucose the blood-sugar figures were: 4 hour 
later, 0-156 per cent.; 1 hour later, 0-175 per cent.; 14 hours, 0-150 per cent. 
No glucose appears in the urine. Blood-count.—White cells 16,100 per ec.mm. 
Differential white cell-count : Polymorphonuclears 74-5 per cent., lymphocytes— 
small 7-5 per cent., large 16-0 per cent. (23-5 per cent.), large mononuclears 1:0 per 
cent., eosinophils 1-0 per cent. (N.B.—lIncrease in large lymphocytes.) 

Red blood-cells somewhat reduced in average size, but count is normal. 

“ Blood Wassermann reaction negative. 

Cerebrospinal fluid not abnormal. 
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Commentary.—Few will disagree with the diagnosis of Fréhlich’s dystrophia- 
adiposo-genitalis of advanced type. Noteworthy features are: (1) the excessive 
obesity, (2) the extreme genital dystrophy approaching the condition of pseudo- 
hermaphroditism, (3) the relative increase in the number of the large lymphocytes. 


(10) Dyspituitarism of Mixed Type : Anterior Lobe Excess and Posterior 
Lobe Deficiency with Glycosuria.—C. WorsTeR-DRoUGHT, M.D., and B. W. 
CROWHURST ARCHER, M.D.—V. P., female, aged 10. Increasing obesity was 
first noticed between 3 and 4 years of age; has been steadily progressing. During 
the last 4 years she has also grown considerably in stature. Inclined to be drowsy ; 
sleeps for long periods and states that she can always go to sleep at any time. 
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‘1G. 2.—Dyspituitarism of mixed type (anterior lobe excess and posterior lobe deficiency). The 
patient on left, compared with a normal girl of the same age. 


No family history or previous history of any importance. 
Physical Examination.—Tall for her age (4 ft. 9 in.). General adiposity, but 
vith more marked distribution of fat around pelvic and pectoral girdles. Weight 
)st. 5 lb. (145 lb.); chest cireumference 373 in.; abdomen 39 in.; thigh 18} in.; calf 
i} in.; jaws well-developed, but poor nipple development. Cranial nerves including 
sual fields and optic discs all normal. Deep reflexes all present but sluggish. 
Superficial reflexes all normal. Codérdination and sphincters normal. 
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Average temperature subnormal ; heart normal ; pulse 90, regular ; blood-pressure 
110 systolic, 65 diastolic. 

Radiogram of sella turcica shows no definite abnormality. 

Blood-count shows relative lymphocytosis. Red cells 4,970,000, white cells 15,800; 
small lymphocytes 32 per cent., large lymphocytes 15 per cent., polymorphs 49 
per cent. 

Urine shows a trace of glucose, average 0-2 per cent. Bertrand, but no acetone. 
Blood-sugar curve: resting 0-118 per cent. ; half-hour after 50 grm. glucose, 0: 156 per 
cent.; one hour 0-118; one and a half hours 0-112; glucose present in specimens of 
urine taken at half and one and a half hours respectively. 

Commentiury.—This case, we suggest, is a type of mixed dyspituitarism, viz., 
increased anterior lobe activity and diminished posterior lobe function. As in 
Case 8, the signs suggesting increased anterior lobe function are: (1) the child is 
considerably taller than the average for her age, and (2) the skeletal structures are 
well developed. In addition, however, there is persistent glycosuria. The urinary 
glucose is small in amount (maximum 0:17 per cent.) and even following the 
administration of 50 grammes of glucose the blood-sugar does not rise above 0-16 
per cent. Diminution of posterior lobe function is indicated by: (1) the obesity, 
(2) fine and scanty body hair, (3) undeveloped nipples, and (4) relative lymphocytosis. 

It is interesting to note that in the course of investigation of a series of cases 
of pituitary obesity, we have usually found a definite lymphocytosis and often a 
relative increase in the number of the large lymphocytes. In advanced cases of 
pituitary obesity (posterior lobe deficiency), such as Case 9, the number of large 
lymphocytes may actually exceed that of the small lymphocytes. 
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Section of Urology. 


[February 28, 1929. ] 


Angioma of the Renal Pelvis. Left Kidney.—JoHn EverinGe, O.B.E., 
F.R.C.S. Naked-eye Appearance.—Well-marked staining of the pelvis and calyces. 

Microscopic Appearance.—A section through the pelvis of the kidney shows 
subepithelial hemorrhage; the loose connective tissue underlying the pelvic 
epithelium contains many large blood-spaces, lined only by a single layer of 
endothelium. There is no evidence of inflammation, i.e., no infiltration of the 
stroma with inflammatory cells. The hypervascularity present may, therefore, be 
regarded as a diffuse angiomatous condition. 

Sections through the substance of the kidney show: (1) degeneration of the 
epithelium lining the convoluted tubules, probably due to autolysis; (2) engorgement 
of the glomeruli; (3) hemorrhage into the interstitial tissue and into the fatty 
tissue of the kidney pelvis. 

The engorgement and hemorrhage may be due to damage at operation. 

Clinical History.—Male, aged 19. Intermittent hemorrhage, probably for years ; 
rejected by an insurance company on account of albuminuria and hematuria; the 
urine between attacks was normal and sterile. 

Cystoscopy.—Normal bladder; blood-stained effluxes from the left ureter. 

Catheterization of Ureters—Right kidney, urine normal and sterile ; indigo- 
carmine excretion normal ; left kidney, urine sterile but showed red blood-corpuscles. 

Pyelography.—-A false impression of a filling defect led to a diagnosis of renal 
tumour. 


Pseudo-Angioma of Renal Pelvis (an Inflammatory Condition).—Joun 
EVERIDGE, O.B.E., F.R.C.S.—Naked-eye Appearance.—Well-marked staining of 
the pelvis and ureter and a few minute hemorrhages in the kidney substance. 

Microscopical Examination.—Kidney pelvis very vascular, and showing sub- 
epithelial hemorrhage ; inflammatory changes present, e.g., polymorphonuclear 
infiltration of the stroma. Probably, therefore, the hypervascularity is mainly, if 
not entirely, secondary to the inflammation. 

Sections of the kidney substance also show inflammatory changes in patchy 
distribution. These consist in (1) adhesion of the glomeruli to their capsules, and 
partial disorganization of some of the glomeruli; (2) swelling and degeneration of 
the tubular epithelium ; (3) polymorphonuclear infiltration of the interstitial tissue. 
These changes indicate a subacute nephritis. 

Clinical History.—Male, aged 45. Painless hematuria for ten days; previous 
health good; no disordered micturition. 

Cystoscopy.—Bladder normal ; blood-stained effluxes from the left ureter; right 
kidney, urine normal. 

Urine after Cessation of Hemorrhage.—Sterile ; no abnormal cellular elements 
excepting a few leucocytes and epithelial cells. 

Pyelography.—The pyelogram suggested a filling defect, but examination of the 
kidney after removal gave no explanation of this. 

Conceivably this case may be regarded as one of renal purpura. There was no 
other evidence in the patient’s condition to suggest purpura, but a blood examination 
was not made. The absence of a thorough histological examination of the whole 
kidney might have led to the diagnosis of angioma. 
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Radiograph of Tuberculous Ureter.—JoHN EVERIDGE, O.B.E., F.R.C.S.— 
It is usual for a radiograph to show caseating tubercle in the kidney, but such a 
condition can rarely be demonstrated in the ureter. The specimen reveals the whole 
length of a ureter so affected. 

Clinical History.—Male, aged 19, had suffered from frequency of micturition for 
two and a half years. 

Cystoscopy revealed typical tubercles and ulcers in the bladder; each ureteric 
orifice presented the features of advanced tuberculosis. The other ureter was 
catheterized ; the urine contained tubercle bacilli and pus. 

Tuberculin treatment was adopted. 


Right-sided Hydronephrosis Secondary to Papillomata of the Renal 
Pelvis and Ureter, with Implantation Growth in the Bladder.—Joun 
EVERIDGE, O.B.E., F.R.C.S.—Clinical History—Male aged 32; painless hematuria 
and abdominal swelling noticed for about a year. 

Examination.—Huge right hydronephrosis filling abdomen and extending down 
into pelvis and over to the left. Cystoscopy showed a large villous growth over the 
orifice of the right ureter. 

Operations.—(1) Fulguration of the papilloma. Catheterization of the left ureter. 
(2) (A week later) Right lumbar nephrectomy with removal of the first 3 in. of the 
ureter. (3) (A fortnight later) Uretero-cystectomy. 

The specimen shows: (1) AKidney.—The lowest cul-de-sac is the pelvis; the 
villous growth which filled it and the upper part of the ureter came away during 
preparation of specimen. (2) Ureter.—Packed and distended with villous growth; 
the lower end shows the remains of the bladder growth, which was resected with 
the ureter. 

Patient made an uninterrupted recovery. 

To the naked eye it looks as if the tumour in the kidney just above its pelvis is 
undergoing malignant change, but I think it can be safely said, from appearances 
shown by microscopic section, that this is merely a fibro-fatty thickening. 


Kidney Showing a Simple Fibroma and a Cyst.—H. P. WinsBuRY WHITE, 
F.R.C.S.—Patient, a female, aged 58, had been suffering from hematuria for three 
months. The specimen shows in the upper pole a circumscribed tumour + in. in 
diameter, which, microscopically, is seen to be a fibroma. Secondly, there is a 
unilocular cyst, 1} in. in diameter, which has a single small opening communicating 
with the upper main calyx, and which is surmounted by a small serous cyst. (Fig. 1.) 

On examination there was a little tenderness in the right loin. Cystoscopy 
showed a slight diminution in the functional activity of the right kidney; the urine 
contained pus and Bacillus coli. From the pyelogram (fig. 2) it is seen that although 
the interior of the kidney is well filled, the upper cluster of calyces is absent; the 
upper main calyx joins the pelvis at an angle which contrasts with the angle at 
which the lower main calyx joins the pelvis. From the pyelographic appearances I 
thought that perhaps the cause of the hematuria was a growth which had pushed 
the upper main calyx inwards and obliterated the upper minor calyces. Nephrectomy 
was carried out and the patient made a good recovery. On opening the kidney, after 
it was hardened, the cyst was found to contain purulent and blood-stained fluid, 
and the inflamed condition of the cyst wall revealed the origin of the bleeding. 

What was the origin of the cyst? At first it was thought to be due to a stenosis 
of one of the upper calyces where it entered the main calyx. This was suggested 
by the fact that the opening, although only the diameter of a pin’s head, was 
lined with mucous membrane. The presence, however, of the small fibroma near 
the cyst raised the question as to whether the latter was not due to broken-down 
fibroma. 
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Kidney with Triple Pelvis.—F. E. FrmpDEn, F.R.C.S.Ed.—-Mrs. X., aged 38, 
admitted to hospital complaining of severe and persistent pain in the right loin. All 
investigation of the urinary tract negative except the pyelogram, which suggested 
obstruction in the pelvis. 

X-ray Report.—The pelvis of the right kidney lies on a level with the disc 
between the second and third lumbar vertebre; the pelvis of the kidney appears 
to be turned on itself; there seems to be some dilatation of the lower calyces; the 
outline of the kidney is not clear enough to determine its size. 

Exploration of the kidney revealed a triple pelvis, the lowest segment of which 
was almost completely occluded by the middle segment, producing a moderately 
large cyst of the lower pole. 


Ectopic Kidney with Blood-supply from the Common Iliac Arteries.- 
F. E. FEILDEN, F.R.C.S.Ed.—Mr. X., aged 78, admitted to hospital for retention of 
urine due to prostatic enlargement. 

General condition poor; blood-urea and urea-concentration unsatisfactory. It 
was decided to perform a two-stage prostatectomy. 

Ten days after the cystotomy the patient died from broncho-pneumonia. 

Post-mortem Appearances.—Bifureation of aorta opposite the second lumbar 
vertebra: length of right common iliac about 14 in.; length of left common iliac 
normal; left kidney slightly enlarged, but with a normal blood-supply except for 
a small vessel going to the lower pole from the left common iliac. Right kidney 
represented by a small lobulated mass about 24 in. by 4 in., situated below the level 
of the right common iliac vessels; ureter about 4 in. in length, the upper third 
patent, the lower two-thirds merely a fibrous cord. The bladder contained only one 
ureteric orifice (left). The blood-supply to this primitive kidney was entirely from 
the right common iliac. 


Pyelograms of Hydronephrosis Before and After Division of Obstructing 
Artery.—E. W. RicHEs, M.S.—W.H., male, aged 29. Intermittent aching pain in 
left loin of ten months’ duration ; hematuria once ; no frequency. 

Admitted to Middlesex Hospital, February 1, 1928. Urine normal. Cystoscopy 
negative. 

Pyelography.—Left : Hydronephrosis; pelvis held 75 c.c. Right: Hydro- 
nephrosis ; pelvis held 18 c.c. 

Indigo-carmine Test (intrayenous).—Left: No excretion after thirty minutes. 
Right: Excretion in six minutes. Blood-wrea.—39 mgm. per cent. 

Exploration of Left Loin (February 22, 1928)—Hydronephrosis with inferior 
branch of renal artery crossing in front of ureter at site of dilatation ; artery divided 
and kidney fixed. 

Re-admitted July 11, 1928. No further pain on left side; occasional feeling of 
pressure on right side. 

Pyelography.—Left: Pelvis held 47 c.c.; outline similar to that of previous film, 
but smaller. Right: Pelvis held 18 c.c. ; outline unchanged. 

Indigo-carmine Test.—Right : Excretion in six minutes. Left: Excretion between 
twenty-two and thirty-one minutes. Blood-wrea.—50°3 mgm. per cent. 

Re-admitted January 22, 1929. No pain on left; dull ache on right. 

Pyelography.—Left : Pelvis held 34 c.c. ; outline unchanged. Right: Pelvis held 
18 c.c. ; outline unchanged. 

Indigo-carmine Test.—Right : Excretion in seven minutes. Left: Excretion 
between twenty-three and thirty-one minutes. Blood-uwrea.—29-8 mgm. per cent. 

It is now proposed to explore the right loin. 

I am indebted to Mr. A. E. Webb-Johnson for permission to describe this case. 
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Patient treated with Radium for Carcinoma of the Penis.—A. CLIFFORD 
Morson, O.B.E., F.R.C.S.—This is an interesting example of naked-eye changes 
which take place in squamous-celled carcinoma involving the glans penis after 
exposure to irradiation ; a portion of the prepuce was also involved. 

Patient, aged 57, had two radium exposures, the first on January 4, when five 
tubes of radium, each containing 5 mgm. of the element with screenage of 0-5 mm. 
of platinum, were inserted into the growth, and retained there for twenty-four 
hours. At the same time the prepuce was removed by excision. On February 1 
three more tubes, each containing 5 mgm., were left in for twenty-four hours. 
Before the initial irradiation patient was passing his urine in a very fine stream, 





Fic. 1.—Appearance of growth before treatment. The letter A shows the position of the 
external urinary meatus. 





F1a. 2.—Appearance of growth ten days after initial irradiation. Note the flattening out 
of the tumour and patches of leucoplakia. The letter A shows the position of the external 
urinary meatus, in contrast to its position before the treatment was commenced. 


at right angles to the penis; the stream is now normal in size and direction. In 
a few days the growth became flattened out. Ten days afterwards it had com- 
pletely changed in appearance; all the papilliferous processes had disappeared, 
the tumour had flattened out, and some keratinization was taking place in the 
surface. I think we shall cure him without resorting to amputation of the penis. 
I shall not touch the glands in the groin: at first there were some small palpable 
glands, probably inflammatory in origin, but within a few days of the initial 
irradiation these disappeared. There is no clinical evidence of the spread of the 
disease beyond the glans penis. In these cases dissemination beyond the groin 
lymphatics rarely, if ever, occurs. 
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Diverticulum of Bladder in a Young Man.—S. I. Levy, F.R.C.S. 
L. C., male, aged 18. 

History.—For the three weeks preceding admission to hospital there had been 
diurnal frequency of micturition about every half-hour, accompanied by pain; 
hematuria, fairly profuse, had occurred for the last four days; there was no 
difficulty in micturition and a history of two or more successive micturitions 
was not elicited. 

Previous History.—Negative for genito-urinary tract. 

Physical Examination.—Negative. 

The urine contained: R.B.C. + +; pus cells, + + ; staphylococci and Bacillus 
coli; no tubercle bacilli; urea in urine = 2 per cent. 

Plain skiagrams of the urinary tract were negative for calculi. 

Cystoscopic Examination.—No urethral obstruction was encountered. The orifice 
of a diverticulum was seen above and to the right of the right ureteric orifice. The 
rest of the bladder appeared normal. Indigo carmine, 10 e.c. of 0°4 per cent. 
solution injected intravenously appeared in good concentration from the right ureter 
in five minutes and from the left in four minutes. 

Urethroscopic Examination.—No folds or valves seen in posterior urethra. 

Blood-urea.—387 mgm. per 100 c.c. 

Cystograms.—124 per cent. solution of sodium iodide used. Shows large, single 
diverticulum projecting by means of a narrow neck from the right side of the bladder. 

Operation.—Radical excision of the diverticulum in toto. The diverticulum was 
well separated from the surrounding tissues and then invaginated with the bladder by 
traction and removed. Intravesical closure of neck. Right ureter not seen. 

The specimen measured 2 in. in length and 1} in. in diameter. 

Patient made an uneventful recovery. 

Microscopic examination of diverticulum shows definite epithelial and muscular 
layers similar to the histological appearance of normal bladder. 

Cystogram three months after operation shows outline of a normal bladder. 

The specimen is exhibited as a congenital diverticulum of the bladder, and the 
case presents the following salient features :— 

(1) Age of patient, 18. 

(2) Absence of any demonstrable infravesical obstruction. 

(3) Unnsual symptomatology. 

(4) Composition of the diverticulum, histologically, of all the coats of the 
bladder arranged in definite layers. 


The following specimens were also shown :— 


By Mr. J. Swirt Jouy, F.R.C.S. (President).: Cystogram showing a Carcinoma 
in a Diverticulum. 


By Mr. A. CLIFFORD Morsov, O.B.E., F.R.C.S.: Tumour of the Kidney. 


By Mr. E. W. RicHEs, M.S.: Hydronephrosis, with the Inferior Branch of 
the Renal Artery passing in Front of the Ureter at the Site of Sudden Dilatation. 


By Mr. J. B. MACALPINE: Specimen of Cavernous Angioma of Bladder. 
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[February 25, 1929. | 
The Prevention of Diseases of the Teeth in Children. 
By J. Kineston Barton, M.R.C.P. 


WHEN I started general practice in 1879, having plenty of spare time I attended 
the out-patient rooms of several of the children’s hospitals in London, and was 
lucky enough gradually to develop a fairly large practice amongst young mothers 
and young children. In 1880 I had printed sheets of the First Dentition with the 
side warnings as seen in the accompanying diagram (p. 48), and for twenty-five years 
very zealously kept records of all the mouths that came before me. The evidence 
supplied by these notes enabled me to affirm that the best teeth, and best-formed 
jaws containing those teeth, always belonged to those children who had been 
breast-fed by their mothers (or very rarely by wet nurse). The next best in quality 
and shape were those belonging to children who had been reared on ass’s milk, or 
goat’s milk, or fresh cow’s milk; but all those infants with really bad teeth were 
found to have been hand-fed on various kinds of tinned or preserved milk foods 
(including sterilized milks). Some tinned milks and preserved milk foods were 
always much worse than others in their ill-effects. 

In my marginal notes in this sheet great stress is laid on the misuse of starch 
foods, as given to infants. That was about fifty years ago. During the past twenty 
years it has been the fashion to scoff at those views expressed about the ill-effect of 
starch, but in a recently published paper Professor Edward Mellanby’ lays very great 
stress on the ill-effects of various “cereals” due to their too early use in the 
feeding of infants; and so the wheel turns round. It is really not worth writing 
any long paper on the subject, as there is only one way of preventing early disease 
of the teeth in children, and that is by the insistence of proper breast-feeding for all 
children. If that is absolutely impossible, then pure, fresh cow’s milk should be 
given, rather than any dried or tinned foods. The better the state of any child’s 
teeth, the older will that child be before it has to go to a dental surgeon ; 
consequently the dental surgeons have but little opportunity of preaching prevention. 
Assuming that all or most children are breast-fed, the destruction of the milk- 
teeth and of the erupting permanent teeth is largely due to sweets and sticky 
food-stuffs with which all modern children are plied at all times of the day, to the 
utter corruption of those teeth. 


[March 25, 1929.) 
The Dental Aspects of Radium Treatment. 
By Cyrit H. Howkins, C.B.E., D.S.0., M.R.C.S., L.R.C.P., L.D.S. 


THE recent advances in the treatment by radium of malignant disease connected 
with, or near to, the buccal cavity has opened up a new problem in dental surgery, 
which is only partly solved, but which may in the future lead to a distinct branch 
of our profession. The therapeutics of radium are but imperfectly understood, but it 
is known that amongst other properties radium emits three recognized types of 
radiation: alpha, beta and gamma, all of which are invisible. The alpha rays are 
composed of atoms of helium, positively charged, which can be easily stopped by 
paper or the skin and have therefore little penetrating power; they are not, as far as 
it is known at present, of any therapeutic use, and are, in fact, screened off by the 
material holding the radium when applied to the body. The beta rays are analogous 
to cathode rays and comprise a group of rays which vary in their power of 
penctration and velocity but have not hitherto been made use of in treatment, and 
are screened off. They act equally on normal and malignant cells and are therefore 

1 Medical Research Council, Special Rep. Series, No. 93, 1925. 
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unlike gamma rays. The most important part of the emanations are the gamma 
rays, which differ from the alpha and beta groups on account of their intense 
penetration and effects on the body. They differ from the other two also in being of 
a non-material nature, and resemble the Hertzian waves--a type of X-ray, but are 
four times harder than anything produced by tubes. It is these rays with which we 
have to deal, the alpha and beta being screened off and therefore not utilized. The 
gamma rays have a selective action on the cells of malignant tumours and cause 
their destruction. Another form of radium treatment is carried out by the radium 
emanation, or radon, which is collected in capillary glass tubes in platinum cases, and 
retains its radio-active properties for a few days. Radon treatment is effected by 
the burying of the tubes (or radon seeds) containing the emanation in the tissues, 
but it is a method with which we are not concerned at the present time. 

In a free state, radium is stated to emit 90 per cent. of alpha, 9 per cent. of beta 
and 1 per cent. of gamma rays. The form in which radium is used is the sulphate, 
and this is usually contained in hollow needles made of platinum, which acts as a 
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Radium Needles. 


Fia. 1. Fig. 2. 
Fic. 1.—Forms and sizes of radium needles. 
Fic. 2.—Epithelioma of tongue, the protective lead being held by the teeth. 














filter and cuts off the unwanted rays. The needles (or tubes) are of various sizes 
and contain different amounts of the substance. The needles I have had to deal 
with vary in size and shape, from ordinary gramophone needles (except that they 
have an eyelet in them) to larger ones, which resemble a Service rifle bullet. The 
amount of the radium contained in the above is from 1-6 mgm. upwards and the cost 
of the tubes runs from about £70 as a minimum, the largest one used in a dental 
appliance being worth about £1,200. The shapes, etc., of the needles used are shown 
in fig. 1. The needles consist of an eyelet, a body containing the radium salt, and 
a trocar point (fig. 1). 

The chief action of radium is local, but it has been used for other purposes with 
reater or less success. . The local action is due to its power of destroying tissues (a 
voperty which varies with different tissues in different parts of the normal body), 
and also new growths, particularly carcinomata: it is with this form of malignant 
sease occurring in or near the buccal cavity that we are directly interested. The 
present system consists in giving a small dosage extended over a great length of 
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time and not a heavy dose in a short period. The radium, so far as we are 
concerned, may be utilized in two ways: (a) by burying the needle, or (b) by 
holding it in proximity to the growth, when direct insertion of it is not possible, or 
is inadvisable. Our duty, however, extends further than this on account of its 
extraordinary activity in producing destruction at a distance from the neoplasm; we 
have therefore to be prepared to elaborate means for limiting this power. 

From a dental point of view the following measures may be taken to assist 
treatment by radium :— 

(1) Removal of teeth and general elimination of all oral sepsis. 

(2) Removal of all metal fillings, crowns and bridges, in order to prevent 
secondary radiations, which may cause necrosis. 

(3) Provision of some apparatus either to hold, or limit the action of the 
radium. 

(4) Removal of sequestra (partially or entirely) by burs, etc. 

(5) Provision of some form of obturator to replace lost tissues. 

(6) Possibly the provision of dental splints in cases of considerable loss of 
bone, due to the action of radium, or radium treatment combined with 
surgical methods. 

I am hardly touching on any of the above-mentioned means by which dental 
surgery may assist, except that in connexion with appliances to hold radium, or to 
limit its action. 

This intense action of radium is particularly concerned with osseous tissues, 
which necrose with facility when acted upon by it. The process of necrosis does 
not cease when the radium is removed, but usually slowly extends, and the 
devitalized hard tissue is not readily thrown off as in normal necrosis. It will be 
seen that the responsibility of our profession is great and that every care must be 
used to limit its action. In all cases treated at the General Hospital, Birmingham, 
the growth was examined and verified microscopically, and the Wassermann reaction 
employed before radium treatment was begun. 

The problems connected with appliances which have so far presented themselves 
fall into two classes :— 

(1) The designing, preparation and insertion of an appliance to hold the radium 
in position. 

(2) The designing, preparation and insertion of an appliance to limit the action 
of radium. 

The former may be termed “ applicators”’ and the latter “ protectors.” 

In either case the first steps are the same; a consultation with the radiologist, 
an examination of the parts concerned, impressions and usually a “ bite.” By these 
means there can be obtained a correct knowledge of the case, of the suggested form 
of treatment, number, size and position of the needles to be used, condition of the 
alveolar structure, etc., and also information as to the advisability of extraction 
and treatment of any existing teeth. The preliminary dental treatment is most 
important, and the necessity of clearing up any oral sepsis is particularly imperative. 
The extraction of teeth depends upon circumstances; it need hardly be said that any 
doubtful teeth situated near the growth should be removed at once. But as the 
patients are usually advanced in years, any hesitation about doing this never occurs. 
In certain cases, however, where there have been firm, sound teeth some distance 
from the growth and where the gingival margins are clean I have left them, because 
they are of great assistance in retaining an applicator or protector (fig. 2). The 
impressions may be taken in any suitable material—plaster of Paris is preferable ; 
and it is necessary to get a good and wide impression, particularly in the vicinity 
of the growth. When cast, the area to be treated may be coloured or marked by 
comparing it with the actual condition. A “bite” is usually necessary, as the 
patients have as a rule few teeth, or are edentulous. In some cases there may be a 
little difficulty in getting a good and extensive impression, as the movement of 
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the mandible may be limited from the extension of the disease, or the tongue may 
be less mobile from the same cause. It is, however, noteworthy that all the patients 
have behaved excellently, and have assisted the operator, although they have 
suffered discomfort and even pain during the process. It must be remembered that 
models showing ulcers may change rapidly, due to the rapid growth of the tumour. 
The models are now placed in an articulator, or a slab “ bite”’ is used. 
There remain three things to be considered :— 

(1) The design of the appliance. 

(2) Its retention. 

(3) The material of which it is to be made. 

(1) Design of the Appliance.—The principles involved depend on its use. If an 
applicator is desired, it is necessary for it to hold needles in the proximity of the 
growth ; usually they are so arranged as to be about 12-15 mm. away, and care must 
be taken that protection is secured by means of lead (about 1-5 mm. thick) to 
prevent the rays attacking healthy hard or soft tissues in its vicinity. Forms 
of applicators are seen in figs. 3and4. The needles are inserted into shallow grooves 
cut by a dental engine and fastened into place by thread or wire, or in some cases 
by hard wax. It must be remembered that a detached needle may be lost, with 
unfortunate results from many points of view. The cutting of the grooves, etc., 
must be done in consultation with the radiologist, and the model of the appliance in 
wax, ete., should be submitted to him for any observations he may have to make. 
The closest codperation between dental surgeon and radiologist is necessary and an 
amicable understanding should be secured in respect of difficulties which may be 
apparent to one but not appreciable to the other. 

(2) Retention.—As the appliance may have to be worn from two to fourteen days, 
some form of firm retention is necessary. The following means have been used :— 

(1) Springs, (2) bands on remaining teeth, (3) the formation of the appliance on 





Fic. 4: 


Fie. 3. 
Fic. 3.—Applicator showing needles on grooves so as to act on the malignant ulcer in 
the mandible. 
Fic. 4.—Applicator having radium needles attached to its palatal surface to act on the 
epithelioma. 
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the lines of a Gunning splint (fig. 5), (4) upper and lower plates with “blocks” 
in place of teeth (fig. 6). A bandage may be employed to keep the jaws together 
if necessary. 

(3) Material—The material employed may be vulcanite or some form of “ base 
plate’”’; in any case the lead to protect the parts not to be affected must be 
incorporated in or firmly fixed to the material used. The time taken and the expense 
incurred are greatly diminished by the use of “ base plate,” but in some difficult 
cases it is necessary to employ vulcanite. On some occasions, if a patient is wearing 
dentures they may be adapted, and so save trouble or inconvenience, as shown 
in fig. 7. - 

Procedure during Treatment.—As the appliances are movable they may be taken 
out and cleaned when necessary, but they should be immediately re-inserted. Mouth 
washes can be used if required. The question of feeding arises, and in the majority 
of cases some easily swallowed form of diet is necessary, the plate being either 
removed or food inserted through apertures left in the Gunning appliance. It is 
remarkable to see how well the patients behave and how they put up with the 
discomfort. 

I shall not go into detail as to the results obtained, but I may say that so far they 
have been most satisfactory. The radium treatment has proved of inestimable 
worth in selected cases and has opened up a fresh field of activity in which the 
dental profession has opportunities of exercising its ingenuity. 





Fie. 5. Fie. 6. 
Fia. 5.—Applicator in the form of a Gunning splint. 
Fic. 6.—Protector, the upper and lower plates being separate. The lead can be seen on 
the right side of the lower plate. 





Fic. 7.—Epithelioma of upper lip. The patient was wearing a plate, and a protective 
layer of lead was temporarily added to lie between the anterior part of the alveolus and the 
upper lip, so as to limit the action of the radium and prevent radio-necrosis. 
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Observations on a Parasitological Tour of the Lesser Antilles. 


By THomas W. M. CAMERON. 


(Lecturer and Milner Research Fellow in the Department of Helminthology of the 
London School of Hygiene and Tropical Medicine.) 


THE oldest of Britain’s surviving colonies and once the most highly prized, the 
Sugar Islands, as they were once called, are now a backwater of the Empire. 
Jamaica and Trinidad are important on the trade routes, but the lesser islands are 
mostly out of the beaten track and their industries are decaying or moribund. Yet 
they provide many problems fascinating to scientific observers. Anthropologically, 
zoologically and botanically, they represent one of the greatest of mankind’s experi- 
ments. The original peoples have been replaced by inhabitants of the Old World, 
and all mixtures of blood have resulted. The mammalian fauna, originally scanty, 
has been augmented by all the domestic mammals of Europe and the East, as well 
as by monkeys and mongoose. The economic flora, except maize, cassava, yams, 
pineapple, cotton and possibly sugar, has been almost entirely imported. 

Their climate is tropical but tempered by the almost continual trade winds. 
Their planters are among the most hospitable in the world. 

Writing as long ago as 1794, Edwards said “in no part of the globe is the virtue 
of hospitality more generally prevalent than in the British Sugar Islands. The 
gates of the planter are always open to the reception of his guests. Tobe a stranger 
is of itself a sufficient introduction. This species of hospitality is indeed carried so 
far that, as Mr. Long has remarked, there is not one tolerable inn throughout all 
the West Indies.” 

The West Indian Islands constitute a chain extending from Venezuela to Florida. 
They vary very much in extent, ranging from islands as big as Newfoundland to 
mere rocks, and they have a total area of some 90,000 square miles. They fall into 
two natural groups—the larger and most northerly, reaching from Florida and 
Mexico to the Virgin Islands, and the smaller and easterly, reaching from Venezuela 
to Anguilla. These two groups are separated by a very deep channel—the Anegada 
Passage. 

The second, the Lesser Antilles, includes the British Colonies or Colonial groups— 
Trinidad and Tobago, Barbados, the Windward Islands, and the Leeward Islands, 
as well as some French and Dutch islands. Geologically, they consist of: (1) a 
Western Volcanic Line—St. Kitts, Nevis, Montserrat, Dominica, St. Lucia, St. 
Vincent, the Grenadines and Grenada (as well as Guadeloupe, Martinique, Saba and 
St. Eustatius); (2) an Eastern Line—Anguilla, Antigua and Barbados (as well as 
Sombrero, St. Martin, St. Barts, Grand-Terre, and its dependencies; (3) Tobago and 


Trinidad, which are sometimes grouped with the other coastal islands as the 


Venezuelan Islands—known to the Spaniards as the Leeward, in contradistinction 


to the first two groups, or Windward Islands. These terms are now restricted to 


‘wo administrative groups of British islands only. The islands of the inner line are 
oleanic, the outer being coral, while Trinidad and Tobago are purely sedimentary 
n character. Each, however, has its own peculiar features, and differences exist 
ven between such close neighbours as St. Kitts and Nevis. 
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When discovered, most of the islands were inhabited by warlike tribes of Indians, 
the Caribs, who for many years stoutly opposed colonization. Civilization has, 
however, almost entirely eliminated them; there remain only a few families in 
Dominica and some so-called “black caribs”’ in St. Vincent. They were replaced 
by Old World slaves—mostly negroes, but sometimes, as in Barbados, by whites and 
(after the abolition of the slave trade) by indentured labourers from China, India 
arid Portugal. These Old World races, augmented by admixture with European 
strains and by Syrians, form the basis of the present populations. 

Climate.—All the islands are tropical, but they lie in the course of the trade 
winds, which mitigate greatly the effect of the heat. The wet season occupies 
the last seven months of the year—broken by a secondary dry spell in August 
and September. The rainfall is generally abundant, but varies very much in the 
different islands. All, except Trinidad, Tobago and Grenada, lie in the hurricane 
belt. 

Minerals are scanty. In Trinidad, and to a lesser extent in Barbados, petroleum 
and its derivatives are found, while sulphur occurs on many of the smaller islands. 

Industries.—Sugar and its derivatives (Trinidad, Barbados, Antigua and St. Kitts 
mainly). Cocoa (Trinidad and Grenada). Coconuts (Trinidad, Tobago, Grenada and 
St. Vincent). Spices (Grenada). Citrus fruits (Dominica and Montserrat). Sea- 
island cotton (St. Vincent, Montserrat and the northern islands). Petroleum and 
its derivatives (Trinidad mainly, and Barbados to a small extent). 

Education varies much. In some islands it is very backward, especially in 
St. Lucia and Dominica. There are however, many high schools, and Barbados 
has a college affiliated with Durham University. 

Volcanic Activities—The only active voleano in the British Islands is the 
Soufriére in St. Vincent, which erupted disastrously in 1902. All the inner groups, 
however, still show signs of voleanic activity—mud vulcanoes, sulphur springs, and 
hot-water springs being common. The hot-water springs in St. Lucia and Nevis 
have long been famous for their medicinal properties. 

Diseases.—-The chief diseases of the Lesser Antilles are influenza, pulmonary 
tuberculosis, dysentery, and the enteric fevers; while venereal diseases and yaws 
are extremely common. Malaria is prevalent in many islands, and ascariasis, 
ankylostomiasis, filariasis, and bilharziasis are responsible for a considerable 
amount of sickness. 

There is a large infant mortality, in which tetanus, venereal diseases, parasites, 
and especially malnutrition play predominant parts. Milk is used internally by the 
negroes only under considerable persuasion ; it is, however, regarded as eminently 
suitable for external use. 

I shall not discuss the bacterial or spirochetal diseases ; but before I proceed to 
the important parasitic infections, I will mention some of the minor horrors of these 
islands. 

Mosquitoes are universal, and perhaps the most energetic of man’s persecutors 
Stegomyia comes into action before daybreak and works steadily until well into the 
night, when she is relieved by Culex ; discomfort is increased by occasional swarms 
of salt-marsh mosquitoes, which descend like locusts on the towns. They do not 
show the agility of the other species in evading slaughter, but this is to some extent 
counteracted by the fact that they bite as they settle on the skin. The mosquitoes 
are ably supported by swarms of sandflies in some parts of the shores, and which are 
not perceived until they have bitten. Compared with them the Jack-Spaniard, 
a fearsome species of wasp, fades into insignificance, although he can sting very 
badly too. 

There are some equally pestiferous crawling animals, the most troublesome being 
“béte rouge,” the harvest mite of this country, ably assisted by the jigger flea. 
In Trinidad, scorpions, and in St. Lucia the “ fer-de-lance”’ assist in the war againsi 
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mankind, but both yield pride of place, from the spectacular point of view, to the 
hlood-sucking bats of Trinidad. They live in caves, especially in Gasparee Island, 
und are a nuisance to both man and animals, and a source of expense to stock 
owners. 

These are all by the way, however, when one comes to consider the major horrors. 
Most of these have been imported; but not all. 

Yellow Fever.—Opinion is divided as to whether yellow fever came from Africa 
or from Central America. At any rate the yellow fever mosquito—the West Indian 
mosquito as it was once called—is still the greatest insect pest of the islands. She 
hites all day; every day, and well into the night, and, were yellow fever accidentally 
introduced again, the disease might work untold havoc. 

Whichever country must be credited with introducing yellow fever, there is 
little doubt that syphilis originally came to Europe with the news of the discovery 
of a new world. Oviedo states that :— 

“The venereal disease was certainly introduced into Europe from these islands, where the 
best medicine for the cure of it—the guaiacum—is also found. . . . I was acquainted with 
many persons who accompanied Columbus in his first and second voyages and suffered of 


this disease. . . . In the year 1496 it began to spread in Europe and the physicians were 
wholly at a loss in what manner to treat it . . . some infected persons accompanied that 
army and . . . spread the disease among the Italians and the French : both of which nations 


had suecessively the honour of giving it a name; but in truth it came originaily from 
Hispaniola, where it was very common, as was likewise the remedy.” 


However, the Old World has adequately repaid its debt, and all the other 
important endemic diseases are inheritances of the slave trade in a new and often 
fertile environment. 

Malaria.—Malaria is endemic in all the islands except Montserrat and St. Kitts, 
and although its distribution is frequently patchy, it is responsible for much sickness, 
especially in the southern islands. 

In 1927 subtertian malaria broke out in Barbados, and served to illustrate in no 
uncertain manner the fact that the various parochial Boards of Health in the different 
parishes were totally unable to deal with any epidemic on a large scale: a moral 
which has already been drawn in “ Martin Arrowsmith.” The death-rate for 1927 
was 5:4 per cent., and as it is certain that the disease had been present for some time 
before its discovery, this figure is probably too low. During my visit, Dr. Hutson 
pointed out that malaria had been present in the island at the end of the eighteenth 
century, but that it disappeared again until recently. The island is a popular health 
resort, and the local medical officers are sufficiently familiar with the classical 
symptoms, so I was informed, to make it improbable that the disease would have been 
present for very long without being diagnosed. It is true that the present outbreak 
was not recognized at first, and was ultimately diagnosed by a stranger; but why it 
should disappear for so long and then suddenly reappear is a matter for conjecture. 

Filariasis.—Barbados has been one of the classical sites of the disease, and the 
name © Barbados leg”’ is an old synonym for elephantiasis. It is not known when it 
was first introduced into the colony. Writing in 1750, Hughes states that it 


“is likewise a disease very common among the blacks and hitherto incurable. The 
eat of this distemper is the legs and feet. It happens most commonly after long illnesses, 
especially severe, acute fevers, or long intermittents, or other tedious distempers or surfeits, 
ecasioned by too violent exercise. 

In the beginning the patient appears cachectical and emaciated, and soon after the 
itiated humours subside, generally in one leg, sometimes in both legs and feet; these become 
tumified, and the veins distended with varicose swellings, which are very apparent from the 
knees to the extremities of the toes; then the skin begins to grow ragged and unequal ; its 
vascular and glandulous compages is enlarged ; and a scaly substance with a sort of chaps and 
fissures in the interces, appears upon its surfaces. These seeming scales do not dry up and 











936 Proceedings of the Royal Society of Medicine 40) 


fall off; but are daily protruded forward and stretched in their dimensions till the leg is 
enlarged to an enormous bulk; so that in the size, shape and all other external appearance, 
it minutely represents the leg of an elephant, from whence the disease receives its denomina- 
tion. But notwithstanding that this scaly coat appears to be hard, callous and insensible ; 
yet if it be touched ever so superficially with a lancet, the blood will freely ooze out; and if 
the epidermis, which affords this monstrous appearance, be pared off to the thickness of the 
searf-skin in those parts, an infinity of orifices of the blood-vessels will present themselves to 
the eye, when assisted with a microscope. “Though the limb continues to proceed in the 
inordinate magnitude, yet the appetite of the negro remains good, his digestion strong and his 
secretions regular; nor is he sensible of any other inconveniency than the burden of carrying 
such a load of a leg along with him.’ In this condition several have been known to live twenty 
years, and have performed chearfully all the duties of their servitude, which were consistent 
with such disproportionate limbs. Amputation of the diseased leg has been performed many 
times, but has always failed of acure; for the distemper constantly takes possession of the 
remaining leg.” 

Dr. W. Hillary, a little later, accurately describes an attack of filarial fever :— 

“The patient, when apparently in perfect health, and without any preceding procatartic 
cause that he knows of, is first seized with a cold rigor, like the fit of an ague, which continues 
one, two, or three hours, with acute pain in the head and back, a sickness at his stomach, and 
sometimes a vomiting, and great pain in one of the inguinal glands, sometimes in one, in 
others in the other inguinal gland, never in both, and whether it falls on the right or left gland 
the first time it generally continues to fall on the same gland every fit afterwards; the rigour 
is succeeded by a very hot fever, which usually continues twenty, thirty, or forty-eight hours, 
and sometimes longer; the patient is often delirious, the pain in the inguinal gland increases, 
and it swells and becomes red and hard, rarely or never suppurates; soon after it is thus 
swelled, a red stroke runs down the thigh from the tumified gland, to the leg, almost an inch 
broad, and of a fresh red colour; the leg begins to swell and is much inflamed, and as that 
inflammation increases the fever abates, and at last goes quite off, most commonly in four or 
five days’ time; sometimes sooner, at other times later and in this time the tumified gland 
subsides and comes to its natural state.” 


He differentiated the disease from malaria, which was then familiar in the 
island. Malaria, at some time unknown, left Barbados, but “fever and ague”’ 
stayed consistently with the islanders. It is still present, although elephantiasis 
has gradually decreased ; it is rare now to see a case. Mosquito control, inaugurated 
twenty years ago, caused a temporary reduction in the clinical cases, but this number 
was increasing again when the control was improved by supervision of the inspectors 
in 1913. Since then the number of cases has dropped almost to zero. In 1901, 
Low found nearly 13 per cent. of the population affected, with a third of these 
showing definite pathological changes. Figures to show the present incidence are 
not available, but the position is undoubtedly much improved. 

In Grenada, although Culex fatigans is a common mosquito, the disease seems 
never to have become naturalized; at least in every case reported it was impossible to 
exclude infection acquired outside of the island. The disease is also very rare in 
Trinidad, but not uncommon in Tobago. 

In St. Vincent, St. Lucia, Dominica and Montserrat, cases of malaria occur 
infrequently and the disease is not obtrusive. In Antigua and St. Kitts, however, a 
considerable number of infections occur. In St. Kitts and Nevis, in 1902, Dr. Low 
found 30 per cent. of the inhabitants harbouring the parasite. Last year | 
repeated his survey on a smaller scale and found that the infection had dropped to 
16 per cent. Elephantiasis is much less common than it used to be, but Antigua 
and St. Kitts still head the list among the islands. I was unable to make a survey 
in Antigua owing to lack of time, but I gathered from conversations with the 
authorities that the disease is at least as common there as in St. Kitts. Dr. Low, 
in his report in 1902, recommended certain anti-mosquito measures, and improve- 
ment is undoubtedly due to these having been carried out. I had very grea' 
difficulty in procuring specimens of Culex fatigans in the neighbourhood of 
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Basseterre—a locality where once it was common. Stegomyia on the other hand 
is still very common. This, combined with the present and past incidence of the 
disease, seems to help to confirm the fact that Culex fatigans is the only local 
carrier, 

Filaria ozzardi I was only able to find in St. Vincent. Thanks to Dr. Stanley 
Branch and his resident, Dr. Li Chang, I was able to study its biology and its effects 
not only upon the patients in the hospital but upon the villagers in several different 
parts. 

Guinea-worm appears never to have taken hold in the Antilles. 

Hughes, in 1750, states that Guinea-worms 


“are seldom or never known among the white inhabitants ; nor often among our native slaves ; 
but chiefly among new negroes brought hither from the Coasts of Guinea. 

“These worms are generally bred in ponds of stagnant waters; and it is supposed that 
they enter oftener by the pores of the skin than by drinking the water: for those who most 
frequently bathe in such ponds are oftenest troubled with them. They are exceedingly long 
in respect to their exility and thinness, and are easily observed when some of that water is 
mingled in a glass with some other transparent water. The first day or two they cannot be 
clearly seen, being as pellucid as the water itself, but soon afterwards they grow so opaque as 
to be discernable even to the naked eye. Dr. Gamble had one of these which measured an ell 
long; it exactly resembled a waxed thread. They move very quickly under the skin, along the 
membrana adiposa ; and what is one day seen in the breast or belly, shall often in a day or 
two, be found in distant part of the body, perhaps the thigh, the leg, or under the ham. 

* However, they are easily cured by a method sometime since found out. 

“ Take, for example, one ounce of garlick, one of black pepper, pulverised, and one ounce 
of the flour of brimstone ; mix these well together in a quart of rum; and for three or four 
mornings successively give a wine glassful of this infusion to the person afflicted ; and if he 
hath a thousand about him, each will contract itself in a coil, and die, and then fall off in 
the form of a boil from the surface of the skin.” 


Ascaris lumbricoides, as a cause of disease, is still largely an unknown factor. 
We are ignorant of the effect of its toxin when absorbed by the bowel, although 
we know that when isolated iz vitro and injected, it is very highly toxic. There is 
a high percentage of nephritis in the West Indies and it is suggested locally (though 
without any proof) that ascaris may be the cause of this. It certainly causes a 
considerable amount of gastro-intestinal disturbance. It is present in about 60 per 
cent. of the population, even in islands where hookworm is scarce, because its 
peculiar life-cycle makes it much more fitted to survive under adverse conditions. 
Trichocephalus is equally common, but infections are usually much less intense: 
here again we are ignorant of its pathogenic properties. 

Enterobius vermicularis has been recorded from all the islands, but is uncommon 
and of little importance medically. This is the case also with Strongyloides ster- 
coralis, Hymenolepis and both species of Txnia. I received from Dr. Jones, of St. 
Kitts, a specimen of Bertiella removed by him from a girl in the island ; and I found 
the same species in several of the local monkeys. There are records of this parasite 
in man, but so scarce that a new record is of interest. 

Schistosoma mansoni, in the Lesser Antilles, is recorded from Antigua, St. Kitts 
and St. Lucia among the British Islands, and St. Martin, Martinique, Guadeloupe 
und Marie Galante among the French. 

Antigua.—Bilharziasis has been reported from the island on various occasions, 
but it does not appear to be of any great importance. All the sources of the water 
supply, except the wells, contain Planorbis—mostly P. guadeloupensis. Between 
1920 and 1925 the rainfall was only 200 in., or 33°73 in. per annum, and many of 
the usually permanent ponds dried up, resulting in considerable mortality among 
the snails. They are only just being restocked by birds and other agencies, and this 
may account for the relative absence of the disease. J. guadeloupensis, as found in 
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Antigua, certainly can act as an intermediate host, as I was able to infect snails 
of this species experimentally in St. Kitts. 

St. Kitts—In the areas where this parasite occurs there is a 20 per cent. 
infection. Elsewhere the island is free from the disease. It is found in the areas 
surrounding the permanent streams at Old Road and West Farm and at Cayon, 
and produces well-marked clinical symptoms. It is probable that infection is 
largely through washing or bathing in these streams, although the drinking water ai 
Old Road is not above suspicion. The intermediate hosts are one, or possibly two 
species of Planorbis, closely related to the Egyptian forms. A complication in this 
island is the presence of the African monkeys, which inhabit the mountains in 
large numbers, and which, in the neighbourhood of the permanent streams, are 
sometimes heavily infected. These monkeys live in packs, and those in other parts 
of the island are not infected. 

St. Lucia.—Three cases of bilharziasis have been reported from the town of 
Soufriére, in the canals of which Planorbis is found. I have no other information 
about the disease in this island, except that it had previously been found in 1916 in 
a St. Lucia negress, examined, however, in Panama. 


Hookworm Disease.—Among the diseases brought from Africa by the negroes were 
leprosy and yaws, states Edwards (1794), “ but,’’ he continues, “the greatest mortality 
among the negroes in the West Indies arises from two other complaints: the one 
affecting infants between the fifth and fourteenth day after their birth, and of which it is 
supposed that one fourth of all the negro children perish. It is a species of tetanus or locked 
jaw, but both the cause of it in these poor children and the remedy remain yet to be dis- 
covered. The other complaint affects adults, or rather negroes who are past their prime. 
They become dropsical and complain of a constant uneasiness in their stomach; for which 
they find a temporary relief in eating some kind of earth. The French planters call this 
disease mal d’estomac, or the stomach evil. I have formerly heard of owners and managers 
who were so ignorant and savage as to attempt the cure by severe punishment: considering 
dirt eating not as a disease, but as acrime. I hope the race is extinct. The best and only 
remedy is kind usage and wholesome animal food: and perhaps a steel drink may be of 
some service. Of one poor fellow in this complaint, I myself made a perfect cure by persisting 
some time in this method.” 


Hookworm disease is endemic throughout the regions of the world lying between 
36° north and 30° south. The average infection of all the native populations 
examined by the International Health Board is about 65 per cent., reaching a 
maximum of about 98 per cent. in Southern India. When all the available statistics 
for the West Indian Islands are compared the figure is just about the world 
average. Inthe Lesser Antilles the southern voleanic islands, from Grenada to 
Dominica, show an average infection: Trinidad is slightly above and Tobago slightly 
below this figure; while Barbados and the Northern Islands are considerably 
lower. 

In Trinidad there is a 75 per cent. infection of hookworm in the population as a 
whole: in the East Indians this infection amounts to 90 per cent., but in the 
others to only 66 per cent. Two hookworm units are in continual operation, and, 
in addition to personal examinations, they conduct latrine surveys; improvement 
has been marked and immediate. 

In Barbados, in 1916, a survey showed an infection of nearly 40 per cent., 
but as nothing has been done since then to prevent infection, it is probable that this 
under-estimates the present incidence. Barbados falls into two distinct areas, the 
low-lying, chalky plains, and the highland, clay Scotland district. The infection o1 
the chalk was low—about 26 per cent.—owing to the rapid drying of the ground and 
the very thin top layer of soil which, even when polluted, is easily swept clean by 
the rains. In the Scotland district the infection is much higher—about 63 per cent. 
—and it is estimated that about 25,000 persons suffer from the disease within an area 
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of less than twenty-five square miles. The “poor whites” here bear the brunt of 
the disease, as the blacks, although heavily infected, do not deteriorate to such 
an extent. In addition to the anzemia associated with the parasite, the local 
authorities consider that much of the cardiac disease and general debility is due to 
this cause, and any public health campaign directed against disease in Barbados 
must first attack ankylostomiasis. 

In Antigua hookworm disease is not uncommon in agricultura] labourers 
although the typical anemia is not often seen. It is noteworthy that fishermen, 
although barefooted and living in heavily contaminated villages, do not suffer from 
the disease. There is a general island infection of about 15 per cent., but in the 
voleanic area, where the soil is heavy and water-retaining, there is an infection of 
double this figure, rising to over 40 per cent. in some valleys. The central clay area 
is water-retaining but is sloped gently towards the sea and well drained. It is 
deficient in calcium and has a hookworm infection of about 12 per cent. On the 
chalk area the soil is unfavourable and only about 6 per cent. are infected. The 
disease is not severe, however. 

In Montserrat there is a hookworm infection of about 35 per cent. but the 
intensity of this disease is disproportionately high compared with the other Leeward 
Islands, although it is low compared with the more southern colonies. 

{n Dominica about 65 per cent. have hookworms and the disease is far from 
uncommon—especially in French stock. Soil is suitable, rainfall is sufficient, 
occupations are agricultural and sanitation is almost non-existent. 

In St. Kitts, hookworm is present to the extent of 20 per cent. but causes little 
disease except in settlers from the French islands. 

In Nevis the infection is ¢ about 25 per cent.—but there is no 
disease. 

In St. Vincent there is a 55 per cent. infection with a fair amount of disease. 

In Grenada, hookworm is present in about 65 per cent. of the population and a 
fair amount of disease exists, especially in the cocoa- growing districts with their 
continual shade and persistent moisture ; where “open”’ cultivation is practised, the 
infection is about 50 per cent. less than in the dense areas. 

In St. Lucia about the same percentage is found and well-marked clinical cases 
occur. In this, and the southern islands, both species of hookworm are found, 
probably because of the East Indian immigration. 

A hookworm survey and campaign have been conducted within the last decade in 
most of these islands and as a resulfé many more latrines have been erected and a 
more efficient sanitary control enforced. But the natives have still to learn the 
latrine habit and, as in the absence of adequate methods of prevention, re-infection 
quickly reaches its original proportions, there is no reason to suppose that the 
campaigns have had any lasting effects. 

There seems to be little doubt that cure by itself is useless; prevention of 
re-infection is essential and that is only possible if sanitation precedes a hookworm 
campaign. Indeed, if tropical inhabitants could be induced to use latrines faithfully 
and exclusively there is little doubt that the disease would disappear without 
treatment—and with it, the vast majority of the helminthic diseases and many of 
the protozoal and bacterial. So far as these intestinal infections are concerned, the 
great question of the tropics is the provision of a suitable and fool-proof latrine. But 
even greater is the problem of how to make people use it. And that implies 
education, which in turn implies prosperity; for money and the correct spending of 
that money is the crux of the whole question. What are the possibilities of prosperity 
in these islands ? 

The Economic Position.—Trinidad has fully recovered from the severe depression 
of 1921 and the succeeding years. Cocoa was affected with special severity but is 
ai present upon a profitable basis. The oil industry has now progressed to the 
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principal place in the colony, which is the second of the British petroleum lands. 
The sugar industry is less satisfactory, however. Nevertheless there was a con- 
siderable credit balance last year and improvements in water-supplies and other 
matters of public health are being considered. 

Barbados has an expenditure in excess of revenue. Here sugar products are 
virtually the only exports and her fortunes are tied up with that of sugar. The present 
price makes production a very doubtful business. 

Grenada is in a satisfactory financial position at the moment and improvement 
and extension of water-supplies, road and lighting improvements, erection of markets 
and so on are being put into operation. 

St. Vincent depends mainly on sea-island cotton and arrowroot. The latter is 
satisfactory but the demand for lace has declined—artificial silk has had much to 
do with this—and with it the demand for the long-stranded sea-island cotton. The 
position is not too promising, but public health activities are still being initiated 
thanks to the energy of Dr. Stanley Branch. 

St. Lucia is in very straitened circumstances. In 1927 banana disease caused 
the collapse of the Swift Banana Company, “ wither-tip” attacked the limes, and 
some of the large sugar estates suspended operations. Castries was partly burned 
down, the opening of the Panama Canal and the use of oil fuel have destroyed its 
value as a coaling station, and, finally, the removal of the troops has proved too 
much for the colony. The island is fortunate, however, in the possession of an active 
and energetic administrator and a resourceful P.M.O., so that what can be done will 
be done—but it cannot be very much without money. 

Dominica suffered a severe set-back in 1924 owing to “ wither-tip” attacking 
the limes, but the establishment of a loan-board, a “ Peasants’” bureau and other 
measures has given a much-needed impetus to agriculture, which was in part again 
upset by the recent hurricane. The financial position is unsatisfactory, but a ready 
market for citrus fruits would help things enormously. 

Montserrat also has severely suffered from “ wither-tip’’ in its limes but sea- 
island cotton has proved an attractive alternate trade. The revenue last year 
showed a credit balance, but this island suffered from the hurricane more than 
any other and will take several years to recover from it. 

Antigua is also now paying its way, but here a bad season, the hurricane and the 
precarious price of sugar cannot but have an adverse effect. The water-supply can 
never be really good without the expenditure of enormous sums of money. The 
Governor, however, has worked miracles in producing fairly adequate supply in a 
land where sometimes it used to be sold for three shillings a pail. The improvements 
have been so considerable that it is not safe to prophesy as to the future. 

St. Kitts depends mainly on sugar and sea-island cotton. Its soil is the most 
suitable in the West Indies for sugar growing. It has a healthy climate and an 
administrator who combines in himself the professions of medicine and law. The 
island is solvent but the hurricane has set back improvements. As it is, about one- 
fifth of the annual income is spent on public health services. Nevis is, however, 
steadily on the down grade. Sea-island cotton is the main export—sugar production 
having considerably declined. The soil is stony and difficult to work. It could, 
however, be made into an ideal holiday resort for Canada if drainage and sanitary 
schemes were undertaken. It will require much sinking of capital, however, before 
it becomes flourishing again. 

The economic future of the islands north of Trinidad is therefore precarious. 
Disease in plants, hurricanes, the falling price of sugar and other products, and the 
lessening demand for sea-island cotton do not make the future too promising. White 
immigration has almost ceased and the population is definitely tending towards a 
brown negroid people—probably mostly small proprietors. Trinidad has entirely 
different problems—her East Indian population, her mineral deposits, her size and 
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her position on the east-west and north-south trade routes make her future quite 
indefinite—but too many complicated and interacting factors are involved to allow 
it to be considered here. 

The great unknown factor, however, in all the islands is the Dominion of Canada. 
She has already entered into comprehensive trade agreements and has inaugurated a 
fortnightly service of palatial steamers with the intention of attracting visitors and 
trade to the islands. These influences may be far-reaching and it seems more than 
probable that the fortunes of the West Indian Islands are intimately bound up with 
the interests of Canada. 


This tour was conducted under the auspices of the London School of Hygiene 
and Tropical Medicine and I desire to acknowledge my indebtedness both to Dr. A. 
Balfour, Director of the School, and to Professor R. T. Leiper, Director of the 
Division of Medical Zoology ; it is because of their assistance, advice and inspiration 
that I was able to cover so much ground in the time available. I am also greatly 
indebted to both the civil and medical authorities of all these islands. Information 
was freely placed at my disposal and I was given every facility to examine and 
collect such material as I desired. 


Discussion.—Dr. G. CARMICHAEL LOW said that the West Indies were of the greatest 
interest to him, as thirty years before he had worked there on filariasis. The prevalence of 
this disease, from what Dr. Cameron said, was considerably less than it used to be, and 
if anti-mosquito measures were properly carried out, it should be reduced much further. 
The outbreak of malaria in Barbados had given rise to much discussion, and suggestions 
had been made that anopheles must always have existed there. The speaker was perfectly 
certain that there were no anopheles there when he worked in Barbados. Though the 
search for such insects was exhaustive, they could not be found, and there is no doubt 
that they must have been introduced within recent years. Dr. Cameron’s work on schistoso- 
iniasis was very important. Sanitation, from the sketches and photographs shown, had not 
advanced very much from the old days, and this was unfortunate, as without it no real 
advance could be made. Shortage of money, however, must be taken into account. The 
palmy days of the West Indies, with the exception of Trinidad, had passed, and their future 
lay in the realm of uncertainty. 

Dr. ANDREW BALFOUR said he agreed that progress in hygiene depended on education and 
on commercial prosperity. In this connexion he would cite the case of Port of Spain, the 
capital of Trinidad. When he first visited it in 1893 it was in many respects an insanitary 
place, plagued by mosquitoes and subject to visitations of yellow fever. When he next saw 
it, early in 1914, he found it had undergone a remarkable change. Indeed, it was now in 
many ways a model tropical city. He could endorse what Dr. Low had said about Barbados 
and had recently obtained fresh evidence to show that anophelines must have been recently 
introduced into that island. If only proper precautions had been taken the malaria outbreaks 
might have been prevented. 

Dr. Cameron’s visit had proved most fruitful. He had been welcomed in the West Indies 
both for his own sake and for what he represented. 

The study of the old medical literature of the West Indies was a fascinating and profitable 
pursuit and revealed the fact that there were not a few able and far-sighted men amongst 
the naval and military medical officers and the doctors in charge of plantations. 
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February 8, 1929.] 


Case of Pituitary Tumour treated by X-rays.— A. D. GrirFitu, F.R.C.S.— 
Patient, a male, aged 48, early in 1925 experienced vague difficulty in reading. In 
September, 1925, he began to suffer from headaches and giddiness and staggered in his 
walk. 

[ first saw him in March, 1926, when he had central bitemporal scotomata. The 
central vision was = § and has remained so. In the fundi the only abnormality 
was pallor of the temporal halves of the discs, and this has remained unchanged. 

He consulted several oculists and two neurologists in London, and, at a 
consultation in March, 1926, it was advised that he should be operated upon for 
pituitary tumour. This he declined and went to Paris, where Professor Babinsky 
sent him to Dr. Béclére for X-ray treatment. 
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Fic. 1.—Perimeter fields for small (1 mm.) white circle, before beginning treatment. 
Bitemporal scotomata, mainly central. 


Dr. Béclére treated him with X-rays on twenty-six occasions. (For details of 
treatment see note at end.) Before he had finished the first course of irradiations 
the patient had lost his headache and giddiness. The condition of the fields has 
steadily improved, as shown in the field charts (see figs.), until now, taken with the 
smallest white object of the Lister perimeter, they are almost normal. But with 
the use of more delicate methods it is found that the recovery is not quite so perfect 
as appears from the white perimeter fields. When the central fields are charted 
with a 1 mm. white object, at a distance of one metre, it is found that the 
areas blind under these conditions are almost as extensive as at first. 

A method which demonstrates defects not otherwise discoverable is that of 
charting the fields with a red object. 

Fig. 5 shows the fields for a very large (2 cm.) red object at 33 cm., in June, 
1927, when the defects shown by a white object were already very small. 

The red object reveals defects larger than those in the first field for white. 
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Fic. 2.—Fields taken three months later, already showing considerable improvement. 
In the worse (left) eye the scotoma no longer breaks through to the periphery, and at one 
place (45° circle) has become relative. 
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Fia. 4, 
Fics. 3 and 4.—Fields taken under similar conditions six months and one year later. 





Fic. 5.—Fields at same stage as fig. 4, but taken with a large (20 mm.) red object. The 
test object is seen colourless to the periphery of the whole field, but the area in which it is 
seen as red shows large sector defects, while there are bitemporal absolute scotomata (object 
not seen at all) similar in type to those originally found with the small white object. 
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Fic. 6.—Almost complete restoration of fields for a 1 mm. white object at 4 metre. 





Fic. pO en. rn central defects still discoverable by using a red object. Almost full 


fields for 20/330 red circle, but central areas where it is seen colourless are similar to thoze 
found with small white object three years earlier. 
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Fic. 8.—Central fields charted with 1 mm. white circle on screen at one metre, at 
beginning and at end of observations. Right and left fields on same chart. Compare findings 
with this very delicate test with fig. 7. 
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The red field charted yesterday shows central scotomata for red very similar 
to the original one for white, although the peripheral outline is full. 

I do not wish to be understood as advocating treatment by X-rays in all cases of 
pituitary enlargement. If the lesion in the present case had been a cyst, I should 
have expected no improvement from irradiation. Also, if a case required operative 
treatment later, I imagine that the fibrosis caused by the X-rays would render such 
treatment more difficult. Where, however, as in this case, operation is refused, 
it is well to remember that brilliant results may be obtained by X-ray treatment. 


NOTE BY Dr. A. BECLERE. 


J’ai traité Mr. A. suivant la technique que j’ai imaginée il y a vingt ans et avec laquelle 
j’ai obtenu le premier succés permanent dans un cas de tumeur de l’hypophyse, succés qui 
depuis vingt ans se maintient sans défaillance. (A. Béclére: “Le traitement médical des 
tumeurs hypophysaires, du gigantisme et de l’acromégeslie par la radiothérapie.” Bull. ct 
Mém. de la Soc. méd. des Hépitauxr de Paris, février, 1909, p. 274.) 

Mr. A. a eu au total 26 séances d’irradiation (12 du 14 avril au 29 mai, 1926. Les 
vertiges et les maux de téte avaient disparu 4 la 8 et déja les troubles visuels étaient 
légérement améliorés. 8 séances du 23 juillet au 29 octobre, 1926; enfin 6 séances du 
6 mai au 25 mai, 1927). 

Le traitement a consisté en irradiations convergentes sur l’hypophyse par quatre portes 
d’entrée, deux frontales, 4 l’aide d’un localisateur circulaire de 10 centimétres de diamétre 
dans les conditions techniques suivantes : 

Tension électrique: 100,000 volts. 

Intensité du courant dans Vampoule: 3 milliampéres. 

Filtration: Pour les 12 premiéres séances en dix minutes avec 7 millimétres 
d’aluminium ; pour les séances suivantes en quinze minutes avec un demi-millimétre de 
cuivre plus un millimétre d’aluminium. 

Distance du foyer des rayons a la peau: 23 centimétres. 

Durée des séances: A l'une des séances j’irradiais la région frontale et la région 
temporale gauche ; 4 la séance suivante, la région frontale et la région temporale droite, et 
ainsi de suite alternativement; 20 minutes pour les dix premiéres séances, 10 minutes pour 
les deux suivantes, 830 minutes pour toutes les autres. 

Dose donnée a la peau a chaque séance: En moyenne 1,000 unites francaises de 
Roentgen par séance réparties en deux portes d’entrée, soit 500 R. par porte d’entrée (sauf 
pour les deux derniéres séances de 10 minutes 500 R. par séance). 

L’unite R. ou unite francaise de Roentgen vaut approximativement la moitié de l’unite r. 
ou unite allemanude de Roentgen (d’aprés les récentes décisions du Congrés international de 
Radiologie médicale de Stockholm, 1928). 

L’ancienne unite de dosage, |’unite H. ou unite de Holzknecht, correspond approximative- 
ment 4 200 unites R. ou unites francaises de Roentgen. 

La méthode que je préconise depuis 1909 est celle des doses modérées et espaciées. Je 
reconnais cependant que j’aurais pu, sans inconvénient, employer chez Mr. A. des doses plus 
fortes et plus rapprochées. 


Mr. R. C. Davenport showed the fields of two cases of pituitary tumour 
which he had reported.* The patients were under the care of Mr. Foster Moore. 
Unlike the case exhibited by Mr. Griffith there was in the pictures he showed total 
loss of temporal field, which was regained by X-rays. One patient was a man, the 
other a woman. The man had only one intensive dose of rays and improvement 
followed. The woman had fifteen exposures of a submaximal quantity; she had 
only the nasal field of the left eye functioning, as the right was blind. After 
treatment she regained the vision in the lower temporal field, and showed signs of 
regaining that in the upper field. The chief interest was not only the increase in the 
fields, but the lapse of time before treatment was begun: three years in one case, 
five years in the other. In spite of that the nerve fibres were not prevented from 
conducting impulses as soon as the pressure had been released. 


Trans. Ophth. Soc. U.K., 1925, ii, 472 
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Mr. FOSTER MOORE said he had watched these two cases for several years and was not 
himself satisfied that the improvement was due to the X-rays, as it had already begun 
before the rays were applied. 


Spontaneous Filtering Scar.—A. F. MAcCALLAN, C.B.E., F.R.C.S., and 
JoHN Woop, L.R.C.P., M.R.C.S.—History.—H.S8., male, aged 47. Had never been 
seen by any ophthalmic surgeon or attended any eye hospital until February 7, 1929, 
when he came to the Royal Eye Hospital complaining of pain and the sight in the 
right eye getting worse. When he joined the Army for the South African war the 
medical officer reported: “ Right eye; pupil abnormal, sight perfect.’’ Passed “ Al” 
into the Army again in 1914. Has never been struck, wounded or operated on in 
either eye. Used to box in 1916, but does not remember ever being hit in the eye 
when doing this. Says he has never suffered from loss of memory. 

Present Condition.—Right vision = 35, with — 1 sph. - 2 cyl. = 3%. Left 
vision *, with + 0:5 sph. = &. Ectatie sear, with good filtration at right limbus, 
situated at about ‘1 o'clock,’ resembles condition following a very successful Elliot’s 
operation. Pupil drawn up towards scar by partial inclusion of iris. Iris tremulous. 
Under application of a mydriatic this iridodonesis disappeared. Other media and 
fundi normal. 


Tumour of Iris.—A. F. MAcCALLAN, C.B.E., F.R.C.S., and T. W. LETCH- 
WORTH, F.R.C.S.—T. C., male, aged 8. 

History.—The patient was brought to the Royal Eye Hospital on January 22, 
1929, and was seen by Mr. T. W. Letchworth, by whose permission the case is shown. 

Patient’s mother said that the right eye had been red for one week. 

Examination.—Some conjunctival injection : pupil semi-dilated (no mydriatic has 
been given). Deposits on back of cornea. Nodular swellings of iris, yellowish 
white in colour. Membranous deposit on lens capsule. Dullish reflex present. 
There appears to be a whitish appearance behind a clear lens. Wassermann 
reaction negative. Tonsils large and septic. Fundus of other eye normal, and 
vision full. 

Mr. Letchworth considers that the nodular masses are increasing in size. 

Diagnosis.—Appears to lie between a malignant growth—glioma of the retina, 
sarcoma of the ciliary body or choroid—and tubercle. 

Mr. Cyril WALKER (President) said that in 1914 he had under his charge the case of a 
boy aged 17, with a small pale pink tumour at the periphery of the iris, resembling a 
miniature cottage loaf in shape. He performed an iridectomy, and apparently the whole of 
the tumour was removed, but five months afterwards there was a recurrence of the growth 
in the angle, spreading downwards. The tumour was in the position of “3 o'clock,” and 
the recurrence was at “4 o’clock,” spreading to “6 o’clock.’’ Microscopically the tumour 
proved to be sarcoma. He sent the patient to Mr. Treacher Collins, who recommended 
enucleation of the eye. It seemed a pity to remove it, as vision was §, but it was never- 
theless done. There had been no recurrence. Enucleation was, he thought, the right 
measure to adopt in the present case. 


Postscript.—The eye was enucleated. On examination the condition was found 
to be tuberculous disease of the iris and ciliary body, though no tubercle bacilli 
were found.—A. F. MAcC. 


Unusual Condition of Iris (Case shown for diagnosis) —A. F. MACCALLAN, 
C.B.E., F.R.C.S.—E. R., girl, aged 8. 

History.—Sent from school for refraction. 

Examination.—Vision, 3 in each eye. Changes seen at periphery of anterior 
chamber’on surface of iris. Slight changes at macula in each eye. Tonsils are 
enlarged and septic. 


Miss IDA MANN said that she had shown a case before the Section a few years ago, which 
that of the present patient somewhat resembled, though in the former case the projections 
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from the iris were not so transparent. In her case the tissue in the angle was white and 
more opaque. She had regarded it as a congenital anomaly connected with imperfect 
differentiation of the angle. Her patient was a girl, aged 12, who developed bilateral raised 
tension, and slight cupping of the optic dises. She (the speaker) trephined both eyes, and 
the result was good, as the tension was now normal and vision §. The condition in the 
present case did not seem to her to be inflammatory ; there were no other inflammatory signs 
in the eye. She suggested that the tension should be watched. 


Mr. T. H. WHITTINGTON showed a “ Case of Persistent Sheath of the Hyaloid 
Artery.” 


Case of Iridocyclitis showing After-results —J. F. CUNNINGHAM, F.R.C.S. 
—Patient was shown at the Section in 1925." She was one of two very severe 
cases of cyclitis. exhibited by the late Mr. Oliver. These were the first two 
cases in which ultra-violet rays were used as a general application in iridocyclitis. 
The condition of the eyes has remained practically quiet for two years, except that 
she has had attacks of bullous keratitis, from which, however, she has been free for 
a year. I have kept her on treatment with liquid paraffin drops, and I think they 
have helped to prevent recurrence of the bulle. 


Cirsoid Aneurysm of the Visual Cortex.—R. FostER Moorkg, F.R.C.S. 
(Abstract).—Patient, a boy, aged 12, who was conscious of deterioration of the sight 
of his left eye, which was said to be due to optic atrophy. The parents were anxious 
lest the right eye should become involved. He had certain mild congenital 
abnormalities of the eyes, and was shown to be affected with homonymous 
hemianopia. As he had a nevus on the left side of his face, Mr. Foster Moore 
suggested that there was a nevus of the visual cortex, and that X-rays should 
be taken on the chance of something being shown by them. This was done, with 
the result here shown. (Plate of skiagram exhibited.) There is clearly a new 
growth in the region of the left visual cortex, composed of blood-vessels. 

After the diagnosis was thus rendered complete he was seen by Dr. C. P. Symonds, 
who has referred to the case in the Proceedings of the Society, 1928-29, xxii 
(Sect. Neur.), pp. 440, 441. 

The case is reported in detail in the British Journal of Ophthalmology, 1929, 
xiii, 252. 

Discussion.—Dr. F. PARKES WEBER congratulated Mr. Foster Moore on his accurate 
suggestion regarding intracranial hemangiomatosis in that case. The case of his (the 
speaker’s) own, to which Mr. Foster Moore had referred, came to him in 1922 through Dr. C. 
Marcus, who was consulted at the German Hospital regarding the unilateral buphthalmos 
and blindness on the left side. The patient was a rather fat young woman, now aged 28, with 
much congenital hemangiomatous nevus of the skin, chiefly on the left side, and right-sided 
spastic hemiplegia of congenital or early infantile origin. When he published this case in 
1922 (Journ. Newr. and Psych., 1922, iii, 134) it was probably the only one known in which 
ordinary X-ray examination of the head during life had revealed the presence of an old 
unilateral lesion of one cerebral hemisphere—probably partially calcified hemangioma. H. 
Cushing and P. Bailey, in their elaborate monograph on ‘ Tumours Arising from the Blood- 
vessels of the Brain” (1928, p. 26), believed that a case published by Dimitri (in the 
Argentine) was the first one to yield radiographic evidence of the presence of a calcified 
intracranial hemangioma of the kind. One of the most carefully recorded cases of intra- 
cranial meningeal hemangioma (with post-mortem examination) was that described by +. 
Kalischer in 1901, but of course there was no Roentgen-ray diagnosis then in such cases. 
In Kalischer’s case the cerebral hemisphere on the hemangiomatous side was found, post 
mortem, to be smaller than that on the other side. And the radiograms shown at the 
present meeting by himself (Dr. Weber) almost proved that this was also so in his (Dr. 
Weber’s) case. 

Mr. LESLIE PATON said that at present, in association with Dr. Greenfield and Mr. 
Williamson-Noble, he was engaged in the investigation of a case of Lindau’s disease, the first 
case of the kind which he (the speaker) had seen as a diagnosable entity. The patient, a 


1 Proceedings, 1925-26, xix (Sect. Ophth.), 13. 
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girl, aged 19 or 20, had very marked angiomatosis retine in both eyes. In the right eye it 
had given rise to increasing sub-retinal hemorrhages, which had been of such severity that 
they resulted in the onset of acute glaucoma and the eye had to be removed. The cerebral 
symptoms were such as to necessitate the performance of decompression, which was carried 
out some months previously, but the opening was made supratentorially, and, apart from the 
evidence of raised intracranial pressure seen at the operation, there was no tumour noted. 
The subsequent history had shown that it would probably have been advisable that a 
subtentorial decompression should have been performed. 

He had seen recently, in association with Mr. Juler, a case of marked angiomatosis in 
both eyes. In this case there was a definite family history of some form of cerebral tumour, 
three members of the father’s family having died from some form of this affection. Inquiries 
were being made to ascertain whether the history of the cases could be found. One of the 
interesting points of Lindau’s disease was the hereditary nature of the cases. 

In the case shown by Mr. Foster Moore the cerebral angiomatosis was supratentorial, 
and in the cases referred to by Dr. Parkes Weber again the cerebral angiomatosis was also 
supratentorial. 

It was interesting to note that in the cases in childhood mentioned by Dr. Parkes Weber 
there was evidence of the retinal angiomatosis giving rise to buphthalmos; this brought it 
into definite relationship with acute glaucoma, occurring in the case to which he (Mr. Paton) 
first referred ; but, of course, in Lindau’s original case the angiomatosis was mainly 
cerebellar. 

He much regretted to say that the second eye in the case of which he had just spoken was 
beginning to show similar sub-retinal hemorrhages. The question arose whether it would be 
desirable to try X-ray or radium treatment in the hope of saving some vision in this patient. 

Dr. PARKES WEBER (in further comment) referred to his paper on the “ Association of 
Extensive Hemangiomatous Nevus of the Skin, with Cerebral (Meningeal) Hemangioma” 
at the Section of Neurology (Royal Society of Medicine), on December 13, 1928.1 In the 
completed paper, as now printed, he had suggested that the retinal hemangiomatosis in 
Lindau’s syndrome might be compared to the unilateral buphthalmos which had been 
present in at least eight recorded cases, in which cutaneous and cerebral (not cerebellar) 
hemangiomatosis constituted the chief feature. The buphthalmos was, therefore, associated 
with hemangiomatosis above the tentorium cerebelli, whilst the retinal hemangiomatosis 
was more likely to be associated with disease (cystic angioma) below the tentorium (Lindau’s 
syndrome). 


Clinical and Pathological Report of Bilateral Glioma Retinz. 
By R. Foster Moore, F.R.C.S., anp R. 8. Scort, F.R.C.S. 


Mr. R. Foster Moore: The following is a clinical account of two cases of 
bilateral glioma of the retina which recently came under my care; Mr. Rupert Scott 
has provided the pathological description. 

Case I.— Female, aged 2, who had a twin sister, was brought to the Royal London 
Ophthalmic Hospital on August 29, 1928, because “ the right eye sometimes seemed 
to shine green and sometimes red.”” The child had had no previous illness and was 
strong and healthy ; there was no history of tumours of the eyes in the family. 

On examination under a mydriatic it was clear that a glioma of the retina was 
present in the right eye; at the same time a very small pale area was seen near 
the left yellow spot. The drawing of the fundus and tumour (fig. 1), made on 
September 20, shows the ophthalmoscopic appearance of the very small growth 
of the left eye. 

I admitted the patient in order to obtain the opinions of my colleagues, seven of 
whom examined her, and none felt much doubt that the case was one of bilateral 

lioma, and all advised the removal of both eyes, so soon as it was quite certain 
that the mass in the right eye was a glioma. 

It seemed advisable to make the diagnosis free from all possible doubt before 

\crificing both eyes. I did not therefore propose to remove both at once in any 


1 Proceedings, 1928-29, xxii (Sect. Neur)., 431. 
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case, but only to put before the parents the question of removal of the second eye 
when pathological examination of the first one was completed. I removed the right 
eye on August 15, and took the opportunity of the anesthetic to examine further the 
very small growth in the left eye. 

When the pathological diagnosis was completed, the position was put to the 
parents. The only possible sound advice was that the other eye should be removed ; 
in this all my colleagues agreed. If the parents felt they could not submit their 
child to this, I proposed to introduce a radon seed or perhaps a small radium 





Fic. 1.—Showing the small glioma involving the macula of the 
left eye in Case I. 


applicator by open incision, and to get it exactly in position behind the growth, and 
in contact with the sclerotic ; I had made provisional arrangements for the radium 
and had practised the technique. 

The parents, however, agreed to sacrifice the second eye, and I enucleated it on 
August 21. 

I do not know whether a smaller glioma has ever been examined pathologically. 

The parents noticed that the baby latterly had acquired the habit of turning its 
head sideways when looking at an object, no doubt because of the recent involvement 
of the yellow spot by the growth. 

I examined the twin sister on September 12, and could find no growth in 
either eye. 
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Case II.—Male, Q., aged 6 months; brought on October 4, 1928, because 
“the left eye at times looked like a cat’s eye.’’ The child was perfectly well in other 
ways, and an elder child was in good health. 

It seemed clear that the condition was glioma; I advised first that another 
opinion should be obtained, and that the eye should then be removed. I discovered 
no growth in the other eye, but examination was unsatisfactory and it seemed 
possible that a more thorough examination under a general anesthetic might reveal 
a growth in it. 

The child was seen by Sir John Parsons, who concurred in the diagnosis and 
line of procedure. On October 13, under a general anesthetic, examination of the 





F13. 2.—Showing the small glioma in the right eye in Case II. 


right eye revealed a very small growth along the upper temporal vessels. It was 
nearly the same size as the optic disc and somewhat smaller than in Case I. The 
drawing made on October 17 shows its appearance very well (fig. 2). This drawing 
was made by a different draughtsman than the one employed in the first case, lest a 
recollection of its appearance should influence the representation of the second one. 
[he left eye was removed and given to Mr. Rupert Scott for examination. The 
sections of the growth are poor, owing to faulty fixation of the specimen, for which 
| fear I am responsible, but they leave no doubt as to its nature. 

When the pathological report was available I felt the only proper advice I could 
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give the parents was that the other eye should be removed. On their deciding 
against this, I suggested that radium or a radon seed should be applied to the growth 
as before explained, and having regard to the very small size of the growth there 
was a margin of safety of at least two months during which it might be treated in 
this way; if that failed the eye might still be removed with success. I did not 
believe that X-rays, which would have to be applied to the eye as a whole and not 
to-the growth, held out a prospect of success without also destroying the sight. 
The father, however, was a Belgian, and took the child home, where it is now, 
I believe, being treated with X-rays by some means. 

Little comment is needed; all the cases of glioma of the retina which have come 
to the Royal London Ophthalmic Hospital since 1871 have been carefully reported 
by different observers in the hospital reports ; first by Lawford and Treacher Collins 
from 1871 to 1890, next by Devereux Marshall from 1890 to 1896, next by S. A. 
Owen from 1896 to 1904, then by Paul Berrisford from 1904 to 1914, and recently 
the series has been brought up to date to the end of 1924 by R. C. Davenport, in 
the British Journal of Ophthalmology, vol. x. These comprise altogether 163 cases, 
and the proportion of bilateral to unilateral cases for all of these is 1-5-11. 
Berrisford showed that from the year 1871 to 1913 1,259,452 patients attended the 
hospital, and therefore that one patient in 96,144 was suffering from glioma. For 
all this period, on the average, three patients a year presented themselves with the 
disease. 

These figures and the present two cases emphasize the need of careful examin- 
ation of the other eye. I suggest that the proper procedure is as follows: 
first, an eye should not be removed for supposed glioma without obtaining another 
opinion, and, although examination is often easy, it is sometimes unsatisfactory. 
We should arrange for a thorough examination under general anesthesia by 
oneself and one’s colleague, not only of the known diseased eye, but also of the 
presumed healthy one. Permission should have been obtained and preparation 
made then and there to remove the diseased eye if it seems advisable. I believe, 
however, that even though a presumed growth is found in the second eye, in no 
circumstances should it be removed at the same time as the first; the worse eye 
should be removed and the diagnosis of the condition made certain beyond all doubt 
by means of pathological examination before removal of the second eye is 
suggested. 

The ophthalmoscopic appearances of a very early glioma of the retina, as will 
have been seen, are perhaps not highly distinctive, but when we have proved the 
presence of such a growth in the first eye, if the appearances in the second eye are 
consistent with glioma the chances of a mistake must be extremely remote. In 
the presence of such a growth I believe the proper advice to give the parents, from 
the point of view of the child’s life, is that the eye should be removed as quickly as 
possible. If the parents feel that they cannot subject their child to so grave a 
mutilation, I believe the application of radium gives the best prospect of success, 
preferably introduced over the site of the growth between the sclerotic and the 
choroid. I have practised this technique on twenty-three occasions on the living 
eye, and have shown it to be fairly easily practicable. 


Mr. R. S. Scott: The slide projected shows a section taken horizontally 
through the right eye in Mr. Foster Moore’s first case. 

There is a large mass of growth in the posterior portion of the globe, which has 
almost entirely destroyed the layers of the posterior half of the retina. The 
growth probably originated in the region of the posterior pole to the temporal side of 
the disc. The greater portion of the mass lies on the temporal side of the 
remains of, the stalk of the detached retina—the growth is mainly exophytum— 
and, judging from the degenerative changes, this is the older portion. 

The remnants of retinal layers belong to the nasal portion of the retina. 
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In the free portion of retina on the nasal side is an isolated nodule of growth, to 
which I shall refer again. 

The head of the optic nerve has been invaded and there is an area of infiltration 
in the uveal tract, adjacent to the nerve. 

In fig. 1 the growth presents a typical picture, and consists for the most part of 
branching processes of cells, each process having a central vascular core, around 
which the well-nourished cells form a deeply staining mantle. These processes 
are separated by areas consisting of necrotic cells, fragmented nuclei and calcareous 
particles. The majority of the cells resemble those of the nuclear layers of the 
retina and are small and round, or slightly oval, with such a scanty amount of 
protoplasm that the nuclei appear free. Some of these cells have short, pointed 
processes. The nuclei have a single nucleolus and a rich chromatin network. 
Other types of cell seen are: (a) Larger cells with round, more faintly staining 
nuclei, having a resemblance to ganglion cells; (b) cells with long oval or fusiform 





Fia. 1, 


nuclei, like those of Miiller’s fibre cells; (c) small cells, with deeply-staining nuclei, 
which resemble neuroglia cells. 

As the various cells of the normal retina are derived from one primitive type, so, 
in the growth which arises by proliferation of cells which have failed to differentiate, 
one would expect to find elements resembling all types, both of the nervous and of 
» supporting tissue. I found no rosette formations in this specimen. 

In certain cases of glioma retine signs of a lack of differentiation can be found in 
those portions of the retina not already involved in the growth. 

Fig. 2 shows the isolated nodule which was seen in the free nasal portion of 
retina. Certain of such foci are caused by minute portions of the main growth 
breaking away and becoming deposited as seeds upon the retina elsewhere. Other 
foci, such as the one shown, are probably independent growths. They may originate, 
as did the primary mass, by proliferation of certain undifferentiated cells. 

There is well-marked thickening in the ganglion cell and the inner nuclear layers ; 
the external nuclear layer appears unaffected. 
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In the neighbouring portion of retina are seen other smaller areas. 

Fig. 3 shows the thickest part of the same nodule. It projects as a polypoid 
mass into the sub-retinal space, with the external nuclear layer stretched out upon 
its surface. 

This demonstrates the well-known fact that the terms endophytum and exophytum 
have nothing to do with the layers of origin of the growth. 

Fig. 4.—-This photograph was taken at the point at which the free nasal portion 
of the retina joins the main growth; it shows that this older part is simply a later 
stage of the small isolated nodule. Here the external nuclear layer can be followed 
for a short distance upon the surface of the mass. The thin cleft is due to the 
section having been cut to one side of the constricted neck. The internal molecular 
layer can be traced for some way until it eventually becomes lost. The proliferating 
inner nuclear layer fuses with the much larger mass formed from the ganglion cell 
layer. It is difficult to understand why the outer layer apparently plays no part 
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in this proliferative activity. The fact that the external layer ceases to have a blood 
supply when the retina becomes detached, may have some bearing upon this. 

The section now projected shows a horizontal section of the left eye of the same 
case. A small growth measuring 3-25 mm. horizontally and 1-25 mm. in depth is 
seen at the macular region. 

I searched through many sections of this eye but was unable to find any other 
focus of growth. 

Fig. 5.—This section was cut a little above the thickest portion of the growth 
and shows that it apparently arises entirely from the outer nuclear layer of the 
retina. The outer nuclear layer has disappeared, except on the medial side, where it 
can be traced for a short distance before it fades into the deep surface of the growth. 
ie external limiting membrane is intact, but the rod and cone fibres over the central 
rtion of the base of the growth are represented by stunted protoplasmic processes. 

In some sections cut further away from the middle of the growth, a row of cone 
1uclei can be traced along its deep aspect. 


- — 
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Many new vessels can be seen in the growth, which has become vascularized from 
the vessels of the inner layers. 

The inner nuclear layer shows a distinct thickening over the site of the growth, 
but this is due to the fact, as I shall show later, that it has not reached its final 
stage of development. Traces of another fibre layer can be seen within it. 

Fig. 6 shows a more highly magnified picture of the same section. The mass is 
largely made up of rosette formations. 

Other cell types are seen. (a) Cells with round or slightly oval nuclei and very 
scanty protoplasm. The nuclei have a single nucleolus and a rich chromatin 
network. They vary in size from about 12 to 6 micro-millimetres. (b) Cells with 
fusiform or spindle-shaped nuclei. (c) Scattered endothelial cells. (d) Numerous 
mitoses are seen at the edge of the growth. (e) In the external molecular layer many 
scattered cells are visible. These probably represent horizontal cells migrating 
forwards to take up their position on the outer side of the inner nuclear layer. 
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This photograph shows very clearly the suggestion of a splitting in the inner 
nuclear layer. 

Fig. 7 demonstrates the inner nuclear layer under a high power. The splitting is 
seen to be the still persistent transient fibre layer of Chievitz. This layer occurs 
throughout the foetal retina. Except at the macular region it disappears before birth 
by the fusion of the amacrine cells with Miiller’s fibre cells and the bipolar cells. 
At the macula it remains until about the fourth or sixth month after birth. Here, 
in this case it is quite obvious at the age of two years. 

The photograph shows the amacrine cells on the surface of the layer. In the 
layer, and deep to the layer, are Miiller’s fibre cells and their processes, and below 
are the bipolar cells. 

In the inner molecular layer one sees a few abnormally situated ganglion cells. 

Fig. 8.—This section was cut through the thickest portion of the growth and 
demonstrates that though the main mass of the growth is deep to the inner layers, 
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yet the internal nuclear layer is here taking an active part. One sees also numerous 
rosette formations in the proliferating cells of the internal nuclear layer. 

I am not certain whether the ganglion cell layer is proliferating, but I think it 
has simply been eroded by the mass below; on one side of the section one can trace 
it down for a little way while it is being overlapped upon its surface. 

Fig. 9 shows the edge of the growth under a high magnification. Numerous 
cells with oval or fusiform nuclei are apparently arranged in rows. These are quite 
unlike actively growing cells and they are grouped in a very orderly manner. Some 
of them, those with the more oval nuclei, resemble the undifferentiated cells of the 
outer layer. Those with spindle-shaped nuclei resemble Miiller’s fibre cells, but are 
in the wrong situation, and are probably early cells of the outer layer which have 
become elongated by traction owing to the increase in depth of the retina in this 
situation. They are, I think, the outlying members of the group of cells from which 
the growth took origin. 





One saw that differentiation was delayed in the inner nuclear layer, and it is fair 
to assume, as differentiation takes place from within outwards in the retina, that the 
external layer was in a more primitive condition. 

Fig. 10.—I have said that in gliomata one found cells bearing resemblances to all 
the types in the normal retina. 

Neuro-epithelial rosettes have been described as embryonic rods and cones, and 
also as cell rests or the original germs of the growth. 

I suggest that a cell of a rosette resembles the most primitive cell of the 
central nervous system, which, with those adjoining it, forms a basal membrane, 
from which project protoplasmic processes or cilia; and I think that these rosettes 
may forra at any time during the course of a growth, whatever layer or layers the 
crowth may have started in, simply by a reversion to type. 

Discussion.—Mr. F. A. WILLIAMSON-NOBLE said that one case of bilateral glioma retinze 
was reported by Schoenberg, of New York, some time ago.' The first eye in that case was 
excised, and in the second eye there was a small growth. The second eye was treated with 
radium in massive doses, so arranged that each irradiation crossed the preceding one in the 


1 Archives of Ophthalmology, May, 1927, 221, 
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region of the growth. The effect of that treatment was that the growth gradually became 
fibrotic and shrank down in size. In the course of about two years the lens became affected, 
and it was eventually removed, the patient then having a vision of ;y5._ It had been watched 
for ten years. 

The second case of the kind was one that had been under his own care—that of a small 
boy whom he had shown before the Section. There was an extensive glioma of the retina 
and he removed the eye, with as long a piece of nerve as possible. Sections showed that the 
growth extended beyond where he had operated. He exenterated the orbit and there 
was a recurrence in the front part of it. He sent the patient to the Radium Institute, where 
he had treatment, with the result that the condition gradually disappeared. A few months 
later the boy was admitted to a fever hospital, with his abdomen full of lumps, thought to be 
secondary growths. The illness, however, proved to be typhoid fever. He recovered from 
the typhoid, and there was no sign of any recurrence in the orbit or elsewhere. He had not 
seen the patient for a year, but when last seen there was no trace of recurrence of growth, 
only some scarring in the front part of the orbit. 

Mr. A. D. GRIFFITH said that two years ago there was a report, in an Italian journal,’ of 
a case of bilateral glioma of the retina which was treated by X-rays. In that case the worse 
eve was afterwards excised, and section showed that the growth had completely shrunk and had 
become scar-tissue. In the better eye, in which the growth could be seen ophthalmoscopicaliy, 
it disappeared, and there was left only an area of scar where the tumour was formerly seen. 

In the light of present knowledge of what radium could do he was doubtful whether it 
was justifiable to excise both eyes for glioma if the growth in the better eye was such that 
useful sight would be retained after a cure by radium. 

Mr. FosTER Moors (in reply) said it was difficult to know in such a case what was the 
best advice to give to the parents, whether one should advise that both eyes be removed straight 
away, or whether X-rays or radium should be employed. He was hopeful of having a chance 
of putting a radon seed inside the eye in as close contact as possible with the growth. It 
was possible to turn back a flap of the sclerotic and so to expose the choroid without the 
slightest loss of the intra-ocular contents and without bleeding; and afterwards to sew the 
flap in position again. He had practised the technique in twenty-three cases; it was a 
delicate procedure but quite practicable. 


Dialysis of the Posterior Pigment Layer of the Iris. 
By Bastz Graves, M.C. 


THE iris is built up of an anterior layer, the mesodermal stroma, behind which lie 
two pigment-layers: the anterior of the two pigment layers is thin, being composed 
of flat cells, and is integrally adherent to the stroma; the posterior of the two 
pigment layers is thick, being composed of cells having considerable antero-posterior 
depth. The stroma, though not transparent, is in a high degree translucent; the 
anterior of the two pigment layers is also highly translucent on account of its thin- 
ness. The posterior pigment-layer of the iris is highly obstructive to light—more 
so, I believe, than any other tissue-layer in the body. If an eye be lit up within by 
trans-scleral illumination (fig. 1) a bright-red-reflex fills the pupil, and if in any region 
of the iris the posterior pigment-layer is deficient, the area concerned is clearly and 
sharply defined, through the overlying intact stroma and anterior pigment-layer, by 
a red-reflex for all practical purposes as vivid as that in the pupil. Anterior 
retinoscopy, in any of its forms, fails to reveal this condition owing to the obstruction 
offered to it by the stroma. 

The posterior pigment-layer of the iris, though fused intimately with the anterior 
layer and with the stroma where all three blend at the pupil-edge, is relatively loosely 
attached to the anterior pigment-layer over the whole iris between pupil and 
periphery. This loose attachment, representing in the adult the potential embryonic 
space between the two layers of the optic vesicle, is evidenced by a tendency to 
detachment and separation of the posterior pigment-layer by injury and pathological! 


1 di Marzio, Professore Quirino (Rome), “ Glioma of the Retina and its treatment by X-rays,’’ Boll 
Wd’ Ocul., July-September, 1926. (Abstracted in the Brit. Journ. Ophth., January, 1928, p. 41.) 
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processes—a tendency which is much greater than is usually supposed: and the 
inclination to this occurrence is more frequent (though I admit its fulfilment may be 
less so) than is the disposition to the analogous separation between the same two 
layers further back in the eye, viz., detachment of the neural retina from its 
epiblastic pigment-layer. 

The mechanical tensile properties of the thin anterior pigment-layer need not be 
considered as different from those of the stroma because of the thinness of this layer 





FIG. 2, 





Fic. 4. 
(A) Fallacy: Ccatter of light in an arcus senilis diametrically opposite point of application 
of transilluminator. 
(B) Fallacy: Light which has travelled through the sclera scattering in mass of precipitate 
in the angle of the anterior chamber. 
(C) Fallacy: Light which has travelled through the sclera, in a shrinking eye, reaching 
periphery of the iris-stroma. 


und of its intimate connexion with the back of the stroma; but the thick and 
ndividually detachable posterior pigment-layer is moderately ductile and to a very 
slight extent is probably elastic—the word elastic being used, in the accurate 
hysical sense, to signify that property by means of which a substance, after 
listortion, spontaneously returns to its original shape and form. 

I have found a variety of injury revealed by routine trans-scleral illumination of 
njured eyes which is clinically detected clearly in no other way, viz., what may be 
lescribed as iridodialysis, as ordinarily understood, but only of the posterior pigment- 
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layer and not involving the stroma and anterior pigment-layer. The condition is not 
common, but when found is an indisputable confirmatory sign of concussion-injury 
to the eye. In the past ten years I have come across about fifteen cases of which J] 
will now quote two as examples. 

In fig. 2, R. and L. represent the eyes of a man who said that some months 
before, in the course of his work, he had been hit in the left eye by a flying piece of 
metal ; he did not then seek medical attention. At a later date he complained of 
impaired vision, and when he was examined slight pigmentary degeneration at the 
macula was found as the cause of his impaired vision: but it was disputed as to 
whether or not this originated as the result of injury. When the pupils were dilated 
it could be seen that down and out in the affected left eye there was just a suspicion 
of slight flattening of the curve of the pupil; this has been exaggerated in the 
drawing, the condition being by no means so apparent in the original. Trans-scleral 
illumination revealed the condition shown in fig. 2x—a separation, due to injury, of 
the posterior pigment-layer at the periphery. It will be said that the slight flattening 
at the pupil-edge in mydriasis indicates added involvement of the anterior pigment- 
layer in the plane of which lie the radial dilator fibres; this may be so, but 
examination of the chamber-angle by means of a corneal-contact glass showed that 
the iris-stroma was intact, at any rate as seen from the front. I have records of 
cases in which there is dialysis of the posterior pigment-layer without any clinical 
evidence of impairment of the dilator fibres; and I have histological sections of cases 
showing injury limited to the posterior pigment-layer. There is no reason why 
peripheral detachment of the iris by injury should not involve part of its layers ; but 
when the involvement is only partial the posterior pigment-layer is especially liable 
to be concerned because of its ready separation as an anatomically individual layer. 

Fig. 3 represents trans-scleral illumination of the eye of a woman who in childhood 
received a perforating-injury of the sclera near the limbus (S represents the scar, 
now subconjunctival). The iris, involved in the healing scar, was drawn towards it 
so that the pupil was finally situated close up at the limbus, just as may be seen 
after a bad cataract extraction with involvement of the iris in the healing wound. 
Diametrically opposite this, at d, there is a peripheral detachment of the posterior 
pigment-layer. 

An observer must beware of mistaking certain appearances visible by trans-sclera! 
illumination to be evidence of peripheral dialysis of the pigment-layer. Examples of 
such fallacies are represented in fig. 4 :—A. shows simulation by scatter of light in 
an arcus senilis, to which the light gains access through the pupil on the side of the 
cornea diametrically opposite the region of application of the trans-illuminator : 
only a careless observer would be misled by this; B. shows a condition more 
misleading, viz., scattering of light in a mass of inflammatory precipitate or exudate 
situate at the periphery of the anterior chamber, the light gaining access to it by 
travelling in the sclera when the trans-illuminator happens to be applied close to 
the limbus ; C. shows light similarly reaching and being scattered by the periphery 
of the iris-stroma in a shrinking eye. 

To distinguish peripheral dialysis of the posterior pigment-layer from irido- 
dialysis as ordinarily understood (in which both the stroma and the anterior 
pigment-layer are also ruptured) a term might be coined, e.g., ‘ epidialysis ’’—the 
layer involved being developed from neural epiblast—or “‘ melanodialysis” : this, in 
addition to, say, ° mesodialysis’’ (dialysis of the mesoblastic stroma) constituting 
iridodialysis. The important clinical significance is that only iridodialysis—and this 
again only when it is pronounced—is detectable by retinoscopy. 

I first found the condition which is the subject of this paper as the result of a 
routine investigation of injured eyes by trans-scleral illumination when I hell 
appointments at Royal London Ophthalmic (Moorfields) Hospital from 1919 to 1923, 
and I acknowledge my indebtedness for the facility of access to their cases very 
kindly given by the Staff. 
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[February 1, 1929.]} 
DISCUSSION ON VERTIGO. 
Sydney Scott. 


ABSTRACT.—Symptoms revealing a state of consciousness, attributable to incodrdination 
of afferent impulses connected with the vestibular system—disturbances of muscle-sense— 
vestibular ocular tracks—vestibular-spinal tracks. 

Different Vertigo-Complexes.—Destructive lesions of labyrinth, or of vestibular tracks, 
partial or complete.—Heterogeneous stimulations of the paired intact vestibular-end organs. 
—The hypersensitive labyrinth.—Clinical manifestations of vertigo, associated with nausea, 
headache, visual disturbances, nystagmus, diplopia, staggering gait, vasomotor and cardio- 
vascular symptoms, pallor, flushing, sweating, dyspnea, fainting, vomiting and diarrhea. 

Objective Examination.—The tympanic membrane.—Middle-ear track.—Upper air 
passages.—Hearing tests.—Oculomotor tests.—Labyrinthine reactions.—Postural, caloric, 
galvanic tests.—Differentiation between destructive and non-destructive disturbances of 
labyrinth.—Discrimination between peripheral and central lesions.—Vertigo associated with 
acute, non-perforative otitis media, with chronic otitis media, with labyrinthine fistula, with 
otosclerosis, post-suppurative adhesions ; with peripheral nerve deafness, gun deafness ; with 
rhinitis, ethmoiditis, sinusitis, nasal polypi, postnasal catarrh and dental infections.— 
Influence of general health on recurrent vertigo and vice versa.—Other factors. Syphilis, 
malaria, ete. 

Principles of Treatment.—Seek the cause, which, if peripheral, may be removed by 
operations on the ear, nose, throat, or even by extraction of dead teeth.—If central, by intra- 
cranial surgery, decompression, or by neuropathic medical treatment. 

Controversial Problems.—(1) Medicinal treatment: Iodide, bromides, atropine, quinine. 
(2) Attention to upper air-passages. (3) Fenestration of tympanic membrane. (4) Possible 
value of Kiister’s operation in certain cases. (5) Exploration of the saccus-endolymphaticus. 
(6) Fenestration of the external semicircular canal. (7) Indications for destroying the 
labyrinth. 





THE scientific study of vertigo began with the researches of Flourens a hundred years 
ago. The study still continues, and yet much remains for the clinician to study and learn, 
and for fuSure researchers to survey and explain. The symptoms of vertigo are well 
known. Patients who have had both labyrinths completely ablated, and deaf-mutes who 
have complete loss of function of the vestibular nerves do not suffer from vertigo. Patients 
who have bilateral auditory nerve tumours which implicate the whole of each eighth nerve 
cannot be made giddy by rotation or galvanic stimulation, even if we employ a transcephalic 

current of 20 milliampéres. 

On the other hand normal individuals can become giddy without any physical disturbance 
of the labyrinth, as shown by the tests with a prism before one eye, described by Dr. 
Hughlings Jackson and Mr. Leslie Paton. 

After walking with a prism held before one eye, while the other eye is closed, the prism is 
suddenly removed, the individual reels to one side. Again, when walking with one eye closed, 
while the open eyeball is momentarily displaced digitally, release of the pressure causes a 
feeling of vertigo, accompanied by stagger and nausea. Yet these are not common causes of 
spontaneous vertigo. They serve to remind us that every case of vertigo is not necessarily 
labyrinthine in origin, but that other factors which disturb muscle sense and produce want of 
harmony between afferent impulses from oculo-motor tracks may also cause vertigo. So, 
modifying Hughlings Jackson’s definition, we will define vertigo as “the state of 
consciousness of a false sense of orientation of ourselves in relation to our environment.” 
lhe individual affected by vertigo feels “as if’? he is moving, or “as if” his surroundings 
move at a certain rate or in a certain direction, while realizing that such inferences 
we really erroneous. He will say he felt “as if” he were being whirled, or “ as if” 
falling in this or that direction, or “as if’? the room or surroundings were going round and 
yound, or over and over. 

Such sensations may last a few moments or persist for hours, to recur with variations. 
Vhen these symptoms are slight in intensity they are often spoken of as feelings of dizziness 

- giddiness, and it is convenient to use these terms as representing lesser forms of vertigo. 
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Sir William Gowers and Dr.J. A. Ormerod always maintained that vertigo was aural in origin 
in over 90 per cent. of cases. Others also have said that it is almost invariably due to some 
disturbance in the ears. The term “ gastric vertigo” indicates the frequency with which gastric 
symptoms may prove prominent features, but it would be an error to look upon the gastric 
disturbance as a cause of vertigo, in the light of Gowers’ teaching, and from what we know 
from the work of Holmes and other modern neurologists. 

- By over-stimulating the labyrinth in normal subjects we can induce not only feelings of 
vertigo, but symptoms of visual and ocular disturbance, gastric disturbance, cardiovascular 
symptoms, flushing, pallor, signs of collapse, all of which are secondary reflex results of the 
excessive stimulation of the vestibular centres in the medulla, and not causes of giddiness. 

We have seen. with Sir Heiry Head, cases of spontaneous vertigo, with dyspnoea, due to 
aural disturbances, also of diarrhea after severe vomiting, following otherwise typical 
attacks. 

The diagnosis must present difficulties to some, for I have seen a patient who submitted 
to gastro-jejunostomy in order to cure attacks of vomiting which were subsequently proved 
to be due to aural vertigo. We have known the appendix removed for similar reasons, which. 
also, proved erroneous. 

In the course of clinical practice we find that giddiness is associated with different 
disorders of the ear. As otologists, we connect vertigo with labyrinthitis because we realize 
the great importance of making a correct diagnosis so that we can act upon it early in order 
to save life. Therefore we would point out that vertigo and nystagmus sometimes occur 
in acute otitis media before the tympanic membrane has been opened. This condition, 
as proved by physiological tests, is not due to invasion of the labyrinth. But we must also 
avoid overlooking invasion of the labyrinth, a danger often leading extremely rapidly to fatal 
lepto-meningitis. In such cases spontaneous nystagmus, which is present at first on 
deviation of eyes to the same side, soon changes over to nystagmus directed to the opposite 
side, and caloric tests give no reaction. 

Not long ago I saw a patient with early acute otitis media, who was intensely giddy and 
had nystagmus to the opposite side. Her doctor, who was also an aural surgeon, was 
convinced it was purely hysterical. After carrying out tests I urged him to operate on the 
labyrinth without delay, for the affected labyrinth was defunct. Afterwards I heard that he 
did not take my advice until the patient developed marked clinical signs of meningitis, when 
an operation proved, I regret to say, too late. We must be careful to guard against the 
mistake in diagnosing labyrinthitis as “ pure hysteria,” for a patient with vertigo is likely to 
become hysterical. What we should do is to seek the cause of hysterical manifestations. 

Erosion of the labyrinth may occur, after some weeks in acute cases, and also in chronic 
otitis media, especially when cholesteatomatous accumulations are present. 

Apart from otitis media, we meet with attacks of vertigo in patients who suffer from 
otosclerosis, especially in the early stages, and the disease is perhaps more frequent when the 
signs of otosclerosis are unilateral, or more advanced on one side than on the other. 

And now we come to a class, which in my experience clinically, is the largest class— 
recurrent vertigo associated with inefficiency of the Eustachian tube mechanism. If we 
examine patients liable to giddiness, with sufficient care, we discover that Eustachian 
inefficiency is present on one side or the other far more frequently than many have 
suspected. Here I would recall that the late Mr. Mark Hovell, at the London Hospital, 
noticed that the great majority of patients who were referred to him with vertigo without 

suppurating ears had nasal or post-nasal catarrh. Also Dr. Miiller,' who read a paper befor: 
this Section last year, mentioned the frequent association of Méniére’s disease with nasal and 
post-nasal catarrh. 

I presume we agree that Méniére’s symptom-complex is not due to hemorrhage into th« 
labyrinth, and that indeed when spontaneous hemorrhage does occur, it is extremely rare. 
whereas the symptoms of Méniére’s disease are common in aural practice. As I have given 
my reasons elsewhere, I will only repeat that I am still firmly convinced that Méniére’s 
fatal case was one of infective labyrinthitis which occurred in a patient whose tympani 
membrane did not perforate, and whose death was due to so-called meningitis serosa. We 
have seen and described parallel cases. 

Méniére’s symptoms are met with in the Air Force, and in the Navy, in submarines, and 
caisson divers. During the Great War we found invariably that vertigo and nausea 


° 1I. MULLER, Proc. Roy. Soc. Med. (Otol.) 1928, xxi, 1369 et seq. 
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oceurring in an airman immediately he landed after high flying, were associated with some 
degree of invagination of the tympanic membrane from the excess of air pressure in the 
meatus, resulting from obstruction of the Eustachian tube. Dr. James L. Birley (then 
Lt.-Col. Birley), who was chief medical officer to the R.A.F. in France, suspected this, before 
it was definitely proved to be so. We found that when both Eustachian tubes were 
inefficient, and both tympanic membranes were compressed inwards, there was deafness 
without vertigo, but when only one Eustachian tube was obstructed, then the deafness was 
not noticed, while the symptoms of vertigo were prominent, due to the heterogeneous stimuli. 
This is most important in the case of an air pilot, for it must be remembered that vertigo in 
the air is associated with reflex forced movements, and a pilot will be seen sometimes trying 
to land with one wing down, quite unintentionally, when he thinks he is on a dead level 
keel. From my experience with the Air Force I have no doubt whatever that many 
fatal spins have resulted from the reflex foreed movements with vertigo due to unilateral 
Eustachian obstruction. The prevention and treatment are self-evident. All pilots should 
be capable of inflating both Eustachian tubes by Valsalva’s method, or else of opening the 
Eustachian tubes by the act of swallowing, otherwise they should not risk high flying. 

What happens to airmen can also happen to submarine and caisson divers. During 
the period of artificially increased compression of the atmosphere, Valsalva’s test should 
be applied if swallowing fails to relieve the feeling of increased pressure on the tympanic 
membranes. But air can be absorbed from the tympanic cavity without the application of 
pressure in cases of Eustachian obstruction. 

I will give an example of a young patient who had attacks of giddiness. She had 
signs of unilateral otosclerosis. When I saw her she had no Eustachian obstruction, nor was 
she giddy at that time. A few days later I was called to her, as she had been seized with 
violent giddiness when shopping. The shopman thought she was intoxicated, and sent her 
home in a taxicab. I found her lying on her right side, afraid to move her head. She had 
nystagmus on looking to the right, but not on looking to the left. The left ear, which was the 
deaf one, was uppermost, and I could easily see the tympanic membrane inflating when she 
performed Valsalva’s test. So we slowly rolled her on to her left side, and I found the right 
tympanic membrane displaced inwards, and immobile when she attempted Valsalva’s method 
of self-inflation. As she remained lying on her left side, I passed a Eustachian catheter, and 
inflated the right ear. The nystagmus instantly disappeared, and the vertigo ceased ; she 
sat up and telephoned to a friend to explain why she had failed to keep an appointment. 

I would here emphasize that it was the good ear that was at fault, and I am convinced 
that recurrent vertigo in unilateral otosclerosis often occurs through faults on the unsuspected 
side. Patients often say the noises in the deaf ear are greater when they are giddy, and this 
complaint is apt to distract attention from the good ear. 

But we must not put down every case of recurrent vertigo to actual obstruction in the 
Eustachian tube. We have seen vertigo in patients who, at the time, had no obstruction, 
but there was visible fibrillary tremor of the facial muscles on the same side. Is it not 
possible that the stapedius was also affected ?—for certain movements of the stapes can 
produce giddiness. In some cases it seems highly probable that a reflex spasm—it may be 
tremor—occurs in the tensor tympani or stapedius. 

Vertigo associated with disease of the maxillary sinuses may obviously fall into the class 
of those cases due to Eustachian inefficiency, but it is also possible that, in some cases, 
where there is no Eustachian block, the fifth nerve plays a reflex part, setting up disturbance 
in the intrinsic muscles of the ear, and, through the movements of the stapes, causing 
commotion in the labyrinthine fluid. 

The frequent association of “dead teeth” with vertigo is very suggestive of some such 
trigemino-acoustic reflex. This deserves further investigation. 

Lastly, we must avoid missing cases in which vertigo and nystagmus are due to syphilis, 
to disseminated sclerosis, syringobulbia, and other diseases of the central nervous system. 
But the greatest mistake, considering the tests we can now rely upon, is to attribute the 
cause, in a case of acute labyrinthitis, to hysteria. 

I shall not attempt to cover the contentious ground of treatment. We shall here be 
guided first, by whatever in our opinion is the cause, secondly, by the effect of attempts to 
remove that supposed cause. Personally, I regard destruction of the intact labyrinth only 
as the very last resource, and must admit feeling humiliated by previous failure whenever I 
have performed that operation. 
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Illustrative Cases. 


Case I.—C. T., male, clerk, aged 59. 

When aged 43 began to be troubled with deafness and tinnitus in left ear. 

At age of 49 attacks of giddiness began, associated with occasional deafness in right ear. 
Became depressed and worried owing to the frequently repeated attacks of giddiness. 
Was treated medically, without benefit, for two years, then attended the National Hospital 
at Queen Square, and St. Bartholomew’s Hospital. 

Aural Examination.—Drum membranes intact, but middle-ear deafness left side, and, at 
the time of examination, normal hearing right side. Much nasal catarrh and nasal obstruction 
due to deflected septum and nasal spur. 

Accessory sinuses investigated ; no evidence of infection found. 

Patient was seen repeatedly during attacks of giddiness, and during intervals when free 
from vertigo; it was definitely established that the attacks were invariably associated with 
Eustachian inefficiency. Treatment for the catarrh was begun, nasal obstruction was removed, 
and the Eustachian tubes were inflated twice a week at the hospital. Owing to the necessity 
for repeated inflations, it was decided to make a small fenestration of the left tympanic 
membrane. This did not make him deafer but it did not prevent the recurrence of vertigo. 
He decided to risk its making the hearing defective in the right ear, and the right tympanic 
membrane was fenestrated. The attacks ceased. The nasal catarrh did not disappear until 
after being treated for five years. The fenestration of the tympanic membranes closed after 
three years. He learnt to self-inflate both ears, and has now had no return of vertigo for 
over four years. The hearing in the right ear is normal. The defective hearing in the left 
ear is the same as it was nine years ago. 

Case IIT: Hypersensitive Labyrinth—Mrs. B. Patient had had Kiister’s mastoid 
operation performed on the right ear. The meatus is well open. She is now always giddy 
in a cold wind, and even when she is in a room, if air is fanned by the side of the right ear it 
causes temporary giddiness and nystagmus in less than a minute. No fistula sign present. 
Patient has to keep wool in the right meatus to prevent giddiness. The nystagmus induced 
by the wind has the usual characteristics—that is, when facing forwards the nystagmus is 
clockwise, and increased by deviation of the eyes to the left. There is no nystagmus to the 
right. 

Case III: Labyrinthine Fistula.\.—E. R., aged 24, kitchen-maid, admitted to St. 
Bartholomew’s Hospital, November 8, 1928, suffering from giddiness and vomiting. 

Previous History.—On October 7, after about two years’ painless otorrhcea in the right 
ear, she began to suffer pain in the ear, and became giddy when she leaned her head back to 
hang clothes on the line. For the next month she had intermittent pain and giddiness, with 
nausea and occasional vomiting, and a feeling of rapid turning round (direction not noticed). 
Admitted for investigation and treatment on November 8. 

Condition on Admission.—Well nourished, looking tired and worried, and complaining of 
nausea and giddiness. Felt giddy sitting up in bed, and tended to fall backwards and to the 
right; lying flat greatly diminished the discomfort. Otorrhcea scanty, large perforation in 
drum, with granulations in posterior meatal wall. Next day vomited persistently all day, and 
felt wretched, but after this she steadily improved. Syringing the ear with hot or cold water 
caused increased giddiness and rapid nystagmus. 

Mr. Scott explored the mastoid antrum, and middle ear. A cholesteatoma in the antrum 
was evacuated and the diseased incus removed. 

When the dressing was pressed upon, the eyes steadily deviated to the left, and remained 
there till the pressure was released, patient being still under the anesthetic. 

The next day, pressure upon the dressing caused the same deviation of the eyes to the left, 
followed by violent nystagmus and vertigo, which terrified her, causing her to clutch the 
sides of the bed to save herself, as she thought, from falling out of the bed to the left. 

This sensitiveness diminished steadily day by day, and she regained confidence. 

Through the opening into the mastoid antrum could be seen a minute pink orifice on the 
inner wall of the aditus; touching this with a probe caused violent giddiness as before. 
Otherwise, and when at rest, she had no giddiness. 

On December 27, 1928, she reported no giddiness except on movement, and then to a greatly 
diminished extent. 

January 31, 1929: No fistula sign obtainable; she seems well, and can perform her 
duties again. 





1 Clinical Notes prepared by Mr. A. W. L. Row. 
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Case IV.'—Labyrinth destroyed. Cochlea Normal.—Mrs. D. G., aged 32; housewife. 
Patient in the Ear Department, St. Bartholomew’s Hospital. 

In February, 1919, she had suffered from bilateral otorrhcea for ten years. 

Aural Examination: Right drum showed mucous membrane slightly herniating ; and the 
left drum a depression in front of the malleus and a perforation behind it. 

In August, 1919, a radical mastoid operation was performed on the left ear. By 
February, 1920, both ears were dry. 

May, 1920: Reported recurrence of the otorrhea, with giddiness for three weeks. 
Spontaneous nystagmus. Slight horizontal to the right, gross rotary to the left; Weber to 
right. 

June, 1920: No giddiness, but nystagmus persists. Some otorrhcea from right ear. 

January, 1921: Headache, but giddiness less than formerly. Otorrhcea right ear. Right 
drum hyperemic and showing small perforation. 

May, 1921: Pain in both temporal regions and vertex for two weeks. Tinnitus in right 
ear; no otorrhcea. 

Interval of Seven Years.—Treated medically for giddiness, etc. 

September, 9, 1928: Returned to Ear Department. Pains in head generalized. Hearing 
worse than usual. 

November 5, 1928: Right drum membrane looked cedematous in upper margin. Chole- 
steatoma diagnosed. Operation advised. 

January 1, 1929: Owing to pain in right ear she was admitted to undergo radical 
mastoid operation by Mr. Sydney Scott. 

On Admission.—Hars: Left ear dry. Right drum obscured by much pus. External 
auditory meatus cedematous. 

Operation (Mr. Sydney Scott.)—Epitympano-mastoid, labyrinthotomy (right.) 

External, superior and posterior semicircular canals gone. Incus gone. The facial canal 
not opened. The vestibule not opened. Stapes hidden by tympanic membrane. No reaction 
to cooling vestibule with ethyl chloride spray. 

Cochlea left intact. Malleus and part of tympanic membrane left intact. 

Granulations and cells down to tip of mastoid. 

Present Condition.—Useful hearing in right ear. Quite deaf in left ear. No vestibular 
reaction either side. 

Remarks.—I1t would appear evident from the history that the erosion by cholesteatoma 
and slowly progressive destruction of the right semicircular canal began in 1920, but the 
extent of the disease was not recognized, as the patient had such a small perforation and 
so little discharge. 


Mr. A. Lowndes Yates. 
A Graphic Method of Recording Instability and Past-Pointing. 


Some four years ago when I was investigating a case of giddiness in which a patient 
showed signs which seemed to be caused by active labyrinthitis, I found that the labyrinth, 
which I expected to be inflamed, was quite insensitive to cold. It occurred to me that it 
might be of interest to make the patient record his own past-pointing with a pen and ink. 
When he did so, it was at once clear that the condition was one of relatively sudden diminution 
of function of the remaining labyrinth, and on investigation this diminution of function turned 
out to be due to negative pressure in the middle-ear resulting from a blocked Eustachian tube 
upon the side on which the labyrinth was active. On inflation of the middle ear, the patient 
lost his symptoms and they did not return. The graphic record of his past-pointing had, 
however, so clearly shown the nature of the condition which led to his vertigo that I thought 
it might be worth while to carry out a small investigation of the labyrinthine function by this 
method, and it has been suggested that the results of this investigation might be of interest 
in this discussion. 

Method of Investigation.—To record past-pointing in a graphic manner, the patient takes 
a pen and makes a dot upon the paper. He then closes his eyes and attempts to super- 
impose a series of dots upon the first. He does this with as rapid a movement of the hand 
as he can make, which generally amounts to a speed of four dots in each second. If he has 
no spontaneous instability, the dots are very nearly superimposed, but if spontaneous past- 
pointing is present, the position of the dots may represent a general instability or may show 
a true past-pointing and form a line which leads in a definite direction. 


| Clinical Notes prepared by Mr. A. W. L. Row. 
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When he has done this with the head in one of the positions which I will describe, the 
position of the head is altered and the record is again made. The three primary positions 
which are used are those with the face downwards, the head erect, and the head back, that is 
to say,the face directly upwards. In addition, it has been of interest to record the movements 
when the head is turned on its vertical axis so that it looks over the shoulder, and when the 
head is slanted so that the ear lies upon one or other shoulder. 

If no past-pointing is revealed with the head in any of these positions it is clear that there 
is no spontaneous past-pointing, and no alteration in the patient’s static postural reflexes. 
The patient is now made to stoop and to remain with the head as low as possible for ten 
seconds and then to rise erect suddenly. Ifnow he past-points or shows a general uncertainty 
in pointing, this indicates that he has a decreased circulatory postural reflex. 

He is now rotated with the head in one of the primary positions which have been 
described, and the degree and direction of his past-pointing is recorded. He now changes the 
position of his head, throwing it back or forward, and records the past-pointing with the head 
in this new position. 

The caloric reaction may now be carried out on one ear and the same record taken with 
the head in different positions. Another method which has been used is that of syringing 
both ears with cold water, and of rotating the patient first in one direction and then in 
another, so as to stimulate or debase the functions of both labyrinths equally. 


The Results in Normal Persons. (Figs. 1, 2, 3 and 4.) 


Normal subjects show no spontaneous past-pointing and no diminution of the circulatory 
postural reflex. 
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obtained by syringing the right and left ear synchronously with cold water. 


Fic. 4.—The result 
patient tries to draw a straight line A——-A while moving the head through 


In this case 
the sagittal plan 


On rotation, there is past-pointing after from five to ten rotations at the rate of one turn 
The direction of this past-pointing seems to be always horizontal if the head is 
retained in the position which it occupied during the rotation. When the position of the head 
is moved, the direction of the past-pointing also moves and this movement is for the most 
part shown more easily when the paper on which the record is made is vertical. In practice 
it is usual for the paper to be fixed upon a table. The direction of past-pointing seems to be 
always that ot the movement of the labyrinthine fluid in the semicircular canal, which has 


per second. 








972 Proceedings of the Royal Society of Medicine 50 


been stimulated by rotation, that is to say, when the patient is rotated with the head erect 
and the horizontal canal is stimulated, the movement is directly outwards so long as the head 
remains erect. If the head is rotated backwards in the sagittal axis through twenty degrees, 
the direction of past-pointing also passes through twenty degrees, while if the head is thrown 
back ninety degrees, the direction of past-pointing alters through the same angle. If the head 
is inclined towards the right shoulder, the movements of both hands show past-pointing 
upwards and to the right. If, however, the head is so much inclined towards the right 
shoulder that both labyrinths pass to the right of the sagittal plane, then, instead of the 
ordinary past-pointing, it would appear that the postural reflex is recorded, for with the head 
in this position the right hand ascends and the left goes downwards (fig 3). 

If the caloric reaction is performed the past-pointing is horizontal, as long as the head is 
retained in the position in which the ear was syringed. If the head is moved this causes a 
change in the direction of past-pointing in a manner essentially similar to that described 
under the previous heading of rotation. Now this movement in the direction of past-pointing 
takes place as rapidly as the head can be moved, and, moreover, it is independent of the degree 
of cooling required to stimulate the labyrinth. It is possible to show the change in direction 
from past-pointing upwards to past-pointing downwards as a result of movement of the head 
and how it can take place in as short a time as one-quarter of a second. Now although we 
do not know the rate of change of the convection of currents in the labyrinth, it certainly 
seems unlikely that this very rapid change in past-pointing can be due to convection currents, 
and it would appear to be more probable that the change in the direction of past-pointing 
and nystagmus is merely an indication of the altered position of the labyrinth relative to the 
remainder of the body, and that this acts by way of the neck reflexes or otoliths, causing a 
change in the direction of past-pointing. 

If both labyrinths are syringed at the same time there is no horizontal past-pointing, but 
throwing the head back causes the hand to move upwards, while throwing the head down 
makes it move downwards. Similar movements of the head produce alterations in past- 
pointing after the galvanic stimulus. These facts raise the question as to whether the 
labyrinth is stimulated by the cold water in such a manner that convection currents are 
responsible for the ascent of fluid into different canals as a result of movement of the head. 
There is of course another possible explanation of the phenomena which are so well known. 
lor example, while it is true that rotation causes stimulation of the ampulla of one canal 
and debasement of the function of the other, it is also true that congestion of one labyrinth 
will cause past-pointing, and that anemia of both labyrinths will cause instability. It is 
therefore possible that the effects which we observe on syringing an ear with cold water are 
merely those of the effects of cold upon sensory nerve endings, while it cannot be denied 
that the effects observed after galvanic stimulus correspond to those which we should expect 
from an electrotonus and catelectrotonus. 


Reaction in Abnormal Persons. 


Case I.—Patient, a girl aged 24, who had suffered from vertigo for nine years and gave a 
history of frequently falling. The hearing is normal in both ears (fig. 5). The spontaneous 
past-pointing with the face down is absent, and when she puts her head erect she begins 
to fall backwards. When she puts her head back she falls over very quickly. She had a left 
maxillary sinusitis and a left subacute otitis media. On the sinus being washed out her 
condition was not improved. Upon inflation of the ear she had a short bout of severe 
vertigo, but her giddiness did not abate. She was accordingly given exercises for re-training 
the postural retlexes and in five weeks had lost her vertigo completely. 

Case II.—Patient shown only for comparison. In this case there is an alteration in the 
postural reflex and the case is one of the post-encephalitic state (fig. 6). 

Case III,—Another patient of Mr. Scott’s. She underwent a singularly perfect mastoid 
operation of the Kiister type but has been giddy since. The fistula test is negative, the 
rotation test shows normal reactions, though they are induced a little easily. The caloric 
test shows a marked sensibility of the right labyrinth, so great that on puffing six ounces of 
air at room temperature (65° F.) she acquires an incapacitating vertigo and would fall. 
30 c.c. of water at 56° F. are required to produce a similar reaction in the left ear. In this 
left ear however she very easily obtains an over-reaction with a slight increase in the 
amount of water. It is thus found that her attacks of vertigo are due to draughts and 
that cold wind blowing in the ear will cause her to fall over. The remedy is obvious, and the 
suggestion as to diagnosis is that on the right side the patient has a covering of bone so thin 
that the labyrinth is very sensitive to cold (fig. 7.) 








973 


Sf 





. 4 
eK ye x 


Section of Otology 


CPZET ‘BOlLSrVq497 SIpITVeqdeoug) 


'S4S2} UOIZeQOY 
me 





‘SP pase ‘yy ssty—'g “org 


‘EZ IIb ‘snosuequods 


Ol 


S'soas 


Diuojeg 





UdIzZe{OY 


Apweels Ajasnua ory 


snoaurjuods 


60 11 


‘old 








! 
( 
( 
} 
/ 
( 
/ 
/ 
< 
\ 
\ 
) 
’ 
4 
J 
/ 
{ 
\ 
) 
/ 
) 
! 
\ 
/ 
\ 
y 
4 
f 
f 
{ 
/ 
snoaurjuods 
82621 








974 _ Proceedings of the Royal Society of Medicine 52 





Case IV.—Shown for comparison. This man underwent radical mastoid operation, per- 
formed by Mr. Cholmeley in 1909, and he has a labyrinthine fistula. The labyrinthine 
response to rotation is not normal. He also had unexplained attacks of vertigo, but here 
again it was found that he fell over when subjected to a draught blowing into his sensitive 
ear. (Fig. 8.) 

Case V.—A man aged 72. When he stoops and rises suddenly he gets vertigo, the past- 
pointing is straight up and down, as in fig. 4, and is apparently due to a diminution of the 
circulatory postural reflexes, that is to say when he stoops down and rises the arteries of his 
limbs and trunk do not contract in such a manner as to keep the pressure in his cerebral 
arteries constant. 

In studying the records of this graphic method of past-pointing, therefore, I have 
endeavoured to consider the effects of rotation, the effects of cold, and the effects of galvanism, 


Spontaneous. 


Rotation 3 turns in 9 sec. 


Spontaneous Rising 


Rotation 3turns inQ sec. 





Calorre 
ra 
lOoz. air &sh ~ 30cc.water 


Py ° +s . . 
: ° Caloric. Six ounces air at 65° in left ear 
at 60 F 4 3) € 


produced incapacitating vertigo. 


at 65°F “e- 





Fic. 8. 


Fira. 7. 


and find that in no case can we dissociate the response from the neck reflexes ; and that it is 
necessary to consider the neck reflexes in every case of vertigo, as also it is necessary to 
consider the reflexes of posture, namely the static postural reflexes—of which the neck 
reflexes are but one example—and the circulatory postural reflexes. 

I have not given here any account of the more important dynamic postural reflexes which 
are of such importance in industrial work, as there is no time to include these in this short 
communication. 


Mr. Alexander R. Tweedie. 
Some Notes on the Rotation, Caloric and Galvanic Tests. 


We must admit, I am afraid, that we have not made very much progress in the applica- 
tion and inference of these valuable tests during the twenty and more years that have been 
devoted in aid to clinical investigation. 

The lack of progress seems even more regrettable when we reflect that they are primarily 
dependent on the work of Flourens, who, as long ago as November 15, 1824, made his classical 
experiments on the semicircular canals, with a view to determining whether they were in 
any way concerned with hearing. 
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These experiments were confirmed and elaborated by other examiners and crystallized by 
Andreas Higyes, of Budapest, who, as early as 1881, published accounts of the effects of 
rotation, various applications to the tympanum, and the galvanic current on animals, 
coupled with a description of the various cranial centres and routes concerned in the 
establishment of vestibular nystagmus, based on further elaborate intracranial operative 
research. This work was published in the Hungarian language, and thus passed largely 
unnoticed until its translation into German by his compatriot Martin Sugar, and its further 
publication in the Monatsschrift fiir Ohrenheilkunde for 1912 (pp. 685, 809, 1027, 1353 
and 1354), and review in the Journal of Laryngology, Rhinology and Otology, p. 133, the 
following year (1913). 

As this work of Hégyes is so little known, and as it indicates so wonderful a tribute to his 
diligent research, and forms, I think, the commencement of our clinical application of these 
tests, I will venture to show you a few pages of his work as a graphic illustration of the debt 
we all owe to him, and as a possible incentive to further endeavour to make use of his 
teachings. 

Demonstration of certain illustrations, diagrams, etc., from Hdégyes’ communication 
were here given. 

This work can, of course, be seen in the copy of the Monatsschrift, above mentioned, 
but I regret to say that, in book form, it is now out of print. 

In spite of the wonderful work instituted by these investigators, and of the various subsequent 
publications by other observers, he would be a bold man who even yet attempted a definite 
statement on the causation and clinical aspect of these tests, and I trust, therefore, that these 
few remarks of mine will be taken rather as suggestions for criticism and further investigation 
than as in any way dogmatic dicta. 

Rotation Tests.—In the paper published by me in 1908,' giving the results of these tests 
applied, with much lack of experience, to deaf mutes, I rashly bracketed the rotation and 
thermic tests together as being the most valuable. In a far better description of these tests, 
published in the same year and in the same journal * by N. H. Pike, he suggested that “ he 
did not place so much reliance on the turning reaction as on the caloric reaction.” 

Pike obviously then suspected the phenomenon of “compensation” in relation to the 
rotation tests—a suspicion which was not to be confirmed and universally recognized till much 
later. It is, of course, this phenomenon which at present prejudices an accurate estimation of 
the value of nystagmus resulting from rotation tests. 

I submit that all we can say (from a clinical point of view) of the nystagmus induced by 
this stimulus is that it is dependent on one functional semicircular canal system. I think it 
is difficult to say much more, since, with a total destruction on one side, it is possible to elicit, 
after a certain period, an apparently equal nystagmus by rotation in either direction, at any 
rate with the head in the erect position. 

As testimony to this statement, I would cite the case of a girl, aged 11, admitted to 
hospital September 29, 1924, with a polypus and middle-ear suppuration on the right side, 
spontaneous nystagmus to the right fistular symptoms. Neck stiffness, positive Kernig and 
turbid cerebrospinal fluid. 

A radical operation was undertaken forthwith, and drainage by way of the internal 
auditory meatus established, followed, fortunately, by recovery. (The only successful case 
with such treatment in my hands.) 

The vestibular retiexes tested during this past week showed :— 


Rotation to right; head erect :—Rotatory nystagmus to left, 19 sees. 
Rotation to left; head erect :—lRotatory nystagmus to right, 20 secs. 
Rotation to right; face down :—HRotatory nystagmus to left, 10 sees 
Rotation to left ; face down :—Rotatory nystagmus to right, 10 sees. 
Rotation to right, head on right shoulder: Vertical downward nystagmus, 12 sees. 
Rotation to left, head on right shoulder: Vertical upward nystagmus, 10 sees. 
Cold Caloric Test: 
Applied to right e«r:—No nystagmus, even with 40 c.c. at 40° F. 
Applied to left ear:—Nystagmus to right, induced with 5 cc. at 40°F. Latent 
period, 20 secs. Duration, 30 secs. 


| Journ. Laryng., Rhin. and Otol., 1908, xxiii, 592. 
2 Ibid., 1908, xxiii, 596, 656. 
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Galvanic Test :— 
Kathode right, anode left :—Head inclination left and nystagmus to right with 
(The head inclination just preceding the nystagmus). 
Kathode left, anode right:—Head inclination to right with 5 m.amps. and nystagmus to 
left with 10 m.amps. 


7 


m.amps. 


The foregoing indicates, I suggest—if I may anticipate my remarks on the other tests— 

(1) A “compensation” to rotation (the horizontal nystagmus being about normal and 
symmetrical, the rotatory nystagmus below normal but symmetrical, and the normal difference 
between the downward and upward nystagmus being disturbed) ; 

(2) A total lack of response on the operated side to the caloric test ; 

(8) Functional vestibular nerves, that on the injured side being more sensitive than that 
on the normal side. 

At the same time, total loss of auditory function in the right ear could be demonstrated, 
and the facial paralysis resulting from the operation was still present. 

Any difference in nystagmus between the two sides, on rotation, must therefore be accepted 
with caution as necessarily indicating a lesion on one side—all the more so since the method 
of testing involves the potential errors inseparable from a variation in the speed of rotation, 
and a decision as to the precise moment when the nystagmus ceases. 

These reflections on the rotation tests I make with great regret and disappointment, as 
they form the basis of the experimental work by Hégyes, and I have endeavoured myself to 
eliminate a portion of the lack of control in these tests, by a mechanically propelled chair: 
but even with the use of this chair I am forced to admit that, an accurate quantitative 
estimate of the nystagmus and its inference appears to be unreliable. 

Others, certainly, rely on this method, notably, perhaps, Ruttin, of Vienna, whose cases 
are always published with an accurate account of the results of rotation, but even he 
recognizes the question of “ compensation ”’ and I think was the first to draw attention to the 
fact that, whatever other compensation occurred after a previous lesion of the labyrinth, the 
usual difference between the upward and downward directed nystagmus always remained 
disturbed. That is, whereas duration of the downward nystagmus should be normally double 
that of the upward nystagmus, subsequent to an injury this proportional difference was never 
recovered, and the duration of nystagmus either upward or downward was about the same. 

lurther, whilst this paper was being written, an instructive article was published on the 
subject by Rosenblatt, of Odessa, in the Monatsschrift f. Ohrenheilkunde, November, 1928, in 
which he, too, emphasizes the phenomenon of “ compensation” to rotation: pointing out that it 
occurs most frequently in respect of horizontal nystagmus, but that also the rotatory nystagmus 
induced with the position of the face downwards may be similarly “ compensated,” concluding 
with the remark that further experimental work is required in order to provide a solution to 
this problem. 

In a yet more recent paper, in the first number of the new Ofo-Laryngologica Slavica, 
Precechtel, of Prague raises the interesting suggestion that malpresentations of the 
fetus are dependent on intra-uterine lesions of the labyrinth, he hazards the opinion (as an 
explanation of this phenomenon) that a damaged labyrinth may be more susceptible to the 
greater stimulus of rotation than to the weaker effect of convection currents. This suggestion 
can of course only be applicable to a partial damage and would not solve the problem for 
complete loss of a labyrinth. It seems to me that the more likely focus of control is 
nuclear. 

At present, one must reluctantly confess that cases occur in which the peripheral organ is 
irresponsive to the caloric test, but in which the effects of rotation induce a normal, or almost 
normal, nystagmus. Moreover, an added disadvantage in the tests is that they cannot be 
applied to a patient in bed or under the influence of an anesthetic. 

These remarks, however, need not be regarded as a condemnation of the tests. I certainly 
think we should still continue their practice, as it is only by further record of their results 
that we can hope to arrive at their real significance. 

Caloric Test.—This I find more valuable. It can be exercised on a patient in bed, can 
be governed by at least three factors under fair control (temperature, quantity of water, and 
time), and its effect is limited to one side. Further, if the response is normal it suggests 
that both the peripheral organ and the corresponding vestibular nerve are also normal. 

Since its introduction, I have used the methods of Kobrak, commencing with 5 ¢.c.at 40 F. 
The normal or average “latent ’”’ period is about 80 secs. and the normal or average duration 
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of the resulting nystagmus 30 secs. The test is commenced with 5 c.c. which normally 
should be sufficient, but if insufficient this can be increased. I am inclined to believe, 
however, that if no response is obtained with about 40 c.c. the organ may be regarded as 
irresponsive to larger amounts. 40° F. is the lowest temperature obtainable with water for 
practical purposes. That its effect is limited to one side was confirmed by testing the 
healthy ear in a case in which the labyrinth was absent on the other side; when I found a 
normal response on the sound side, and the total absence of response on the other side without 
a labyrinth. 

This I was able to demonstrate in a man aged 60 (under my colleague, Mr. Tawse). In 
this case there was a spontaneous nystagmus to right and left, with a suppurative otitis 
media right, and a healthy ear left. On application of the cold caloric test to the right ear, 
the spontaneous nystagmus was unaffected ; whilst if applied to the left ear, the spontaneous 
nystagmus to the right was increased, and to the left inhibited. There was also total loss 
of air and bone-conduction on the right. At the operation on the right ear a sequestrum of 
the labyrinth was removed. 

Galvanic Test.—Since the appearance of the article by Baldenweck and Barré,! I have 
based my investigations by this test on their methods: that is, I regard 5 milliamperes as 
the average current required to induce inclination of the head, and 7 milliamperes as the 
average for the production of nystagmus. The test is unilateral. It can also be applied in 
bed. It is independent of the peripheral organ and indicates the condition of the nerve and 
its central connexions. I have obtained a normal response on the same side on which 
the labyrinth was destroyed (the cases already mentioned above) whilst there was no response 
in one case of a tumour of the cerebello-pontine angle and in one case with an abscess in 
the same position. (Another case under Mr. Tawse.) 

For the galvanic test the direct current is used, as supplied by the municipal authorities, 
controlled by a resistance furnished with a graduation switch capable of regulating the 
current to within half a milliampere, as recorded by a floating compass milliampere meter— 
adjusted to the head by a self-retaining spring band, by which the two poles are applied 
immediately in front of the tragus. The ordinary multo-stat I have found unsuitable. 

These two last tests are I consider, at present, the most valuable for the above reasons, 
but they, too, present problems as yet unanswered: for example, neither is a definite test 
for hysteria in my opinion—that is to say, I had one case of complete “ deafness” which I 
considered was definitely hysterical, and yet I could not obtain a normal response to either 
the cold caloric stimulus or galvanism, although I used a current of 30 milliamperes. Again, 
there are some rare cases in which there is good reason to suppose the nerves are really 
normal, but in which it is apparently impossible to induce nystagmus with galvanism. (See 
Postscript below.) , 

As regards their use under general anesthesia: as nystagmus is a question of the inter- 
action of volition on uncontrollable deviation, of course one can only obtain deviation of the 
eyes on application of these two tests under these circumstances; but the results in my 
hands as yet seem too uncertain to permit a definite inference being drawn from them, except 
to say that it seems fair to state that a positive result must indicate the presence of function. 
They are, however (with this reservation) applicable for the investigation of the two main 
groups of vertigo with which we have to deal—a suggested division which possibly demands 
an explanation. I think we are all agreed that all cases of vertigo have an otitic factor, but 
in one group this factor is predominant, and in the other incidental. 

To the first group belong all the active inflammatory lesions and new growths. The 
second group includes those cases of vertigo in which probably some general condition is the 
predisposing cause, as emphasized by Professor Portmann at our last Summer Meeting, whilst 
the local lesion is the result of some past disturbance, otherwise quiescent. 

I understand—but I am not quite sure about it—that our Viennese colleagues describe the 
second group as “spontaneous ” vertigo, a phrase which perhaps is apt to be confusing, but 
I certainly think that we should differentiate these two groups of vertigo, since clinically 
they are so distinct. 

The case notes I have offered represent a selection of instances of vertigo of the second 
group (taken seriatim from cases examined some two years ago, and in which all these tests 
were able to be carried out), with a view to illustrating the various points to which I have 
referred and as indicated in the summary. 


1 Arch. Internat. de Laryng., Otol. et Rhinol., 1922, n.s. i, 26. 
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Reference 





Male, 
aged 5 }. 
Publican 

































(A) 


Male, 


aged 36. 


nan 


(B) 


dealer 


(Cc) 


Male, 
aged 53. 
Coach 
builder 


(D) 


XXV, 278. 


XXIX, 289. 


Shop sales- 


AX XI 107. 


History | 


Dizzy attacks, but never actu- 


ally fell. Commenced two | 
years ago; most relieved on | 
lying down. Last three weeks 
attacks more severe; feels 
as if he is going head-first, 
and on two occasions actually | 
fell, unconscious ten minutes 
on one of these occasions 
No nausea. Tinnitus, L. 


Quite well till one month before, 


attack of tin- 
and discovery of 
L. Two days later 
giddiness which gradually 
subsided; but tinnitus and 
deafness persisted 


when sudden 
nitus L. 
deafness 


Three and a half yearsagogiddi- 
ness with deafness and tinni- 
tus L., which has persisted, 
During the last ten days has 
had three attacks of giddiness. 
Dares not look to the left as 
then has falling tendency to 
the R. 


Quite fit until two years ago, 
when, whilst putting screws 
into roof of car became giddy. 
Three months later similar 


attack when lying in bed. Oc- | 


casional attacks since. Last 
seven months much worse, 
generally accompanied with 


vemiting. Betterin bed. At 
tacks last about two hours. 


during which, if lying, things 
seem to go round from L. to 
R. If sitting, things seem to 
go up and down. 






Objective examination 


N.a.d. except slight gen- 
eral naso-pharyngitis 
No spontaneous nyst. 
Pointing accurate 


Deviation of nasal septum 
chiefly occupying L. 
Inf. meatus, otherwise 
normal. No spont. 
nyst. 

Pointing accurate 


Slight chronic rhinitis 
Teeth deficient and 
defective. M.T.’sintact 
and mobility on R. im- 


paired, 
Slight spontaneous nys- 
tagmustoR. Pointing 


accurate 


‘* Obstructive ’’ chronic 
rhinitis, precluding 

| catheterization. 
Ears: M.T. normal in 
appearance, eXxamina- 
| tion otherwise negative. 
| Transient spontaneous 
rotatory nyst. to the L. 

Pointing accurate. 





Hearing 


Rotation tests 





R. whisper about normal. 

L. raised whisper a.c. 

E. T. R. and L. normally 
patent, no improvement with 
inflation 

Weber to R. 

Rinne: R., pos.; L., neg. 

B.C. slightly reduced, R. and L. 
? L. more than R. 

Gellé: R., pos. ; L., neg. 

Bing: neg., R. and L. 

Lower tone limit: R. 
L. much reduced 

Upper tone limit: R. 
reduced 


normal. 


and L., 


R., whisper normal. L., nil 
(with noise-box). Nocochleuar- 
palpebral reflex 

». T., R. and L. normally 
patent, no effect on hearing or 
tinnitus 

Weber to R. 

L. ear, total loss of air and bone- 
conduction 

R. ear, Rinne: pos. 

B.C. slightly reduced. Gellé: 
neg. Bing: pos. Lower 
and upper tone-limits about 
normal 


R. whisper about normal. 

L. whisper at 1-2 ft. 

Ek. T. normally patent—no im- 
provement of hearing or alter- 
ation of appearance of m.t. 
but tinnitus relieved. 

Weber to R. 

Rinne: R., pos.; L., neg. 

B.C. slightly reduced L. rather 
more than R. 

Gellé: R. and L. pos. 

Bing.: R., pos. ; L., neg. 

Lower tone limit, R. about nor- 
mal. L. much reduced. 

Upper tone limit, R. about nor- 

mal. L. slightly reduced. 


i. raised voice, a.c. 

4. Whisper about normal. 

Sustachian 
applicable. 

Weber to L. 

R. ear: No b.c. (with noise-box) 

L. Rinne pos 

B.C. L. reduced. | 

Gellé, L. pos. | 

bing, L. pos. 

Lower tone limit R. 
duced. L. normal. 

Upper tone limit R. much re- | 

duced, L. slightly reduced 


I 
I 
I catheterization in- 


much re- 


Head erect; normal and 
symmetrical response 

Face downwards; ? an: 
response 

Head on R. shoulder 
Rot. to R., downward 
nyst. 3 secs.; Rot. to 
L., upward nyst. 7 sec 
(‘‘ did not feel asif I w 
going round’’) 


With head erect; rot. t 
R.: nyst. to L., 20 sees. 

Rot. to L: nyst. to R., 
20 sees. 

Face downwards: 

Rot. to R.: nyst. to L., 
20 secs. 
Rot. to L: 
15 secs. 

Head on R. shoulder: 
Rot. to R.: nyst. down- 
wards, 10 sees. 

Rot. to L.: nyst. up- 
wards, 10 secs. 


nyst. to R., 


Head erect: Rot.to R., | 
nyst. to L. 20 sees. } 
Rot. to L., nyst. to R. 24 
secs. 

Face downwards: fot. 
to R., nyst. to L. 15 
secs. Rot. to L., nyst. 
to R. 25 sees. 





Head on R. shoulder : | 
Rot. to R., downward 
nyst. 10 secs. Rot. to 
L., upward nyst. 7 
secs, i 

Head erect: Rot. to R., 





Weak nyst. to L.15 sees. 
Rot. to L., nyst. to 
R. 19 sees. 

Further rotation test 
omitted because of ver 
tigo. 





and 
hse 
an\ 


ler 


IWh- 


up- 


ecs. 
to 


est 
ver 
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Galvanic test Cold caloric test 





athode, R. Anode, L.: Head Applied to R. ear, only after 40 
inclination to L. Nyst. to R c.c.; nyst. to L. Latent 
and deviation of both arms to period 1 minute. Duration 


about 5 secs. 

Applied to L. ear, with 20 
c.c. nyst.to R. Latent period 
30 secs. Duration 15 secs. 


L. with 1 m.amp. 

athode, L. Anode, R.: Head 
inclination to R., nyst. to L., 
but no by-pointing, with 1-5 
n.amps. 


\athode, R. 
to R., at 7 m.amps. 
clination to L. at 11 m.amps 
\athode, L. Anode, R.: Nyst 
to L., and head inclination 
to R. with 4 or 5 m.amps 


Anode, L.: Nyst. Applied to R. ear, 5 c.c. at 

Head in 45 F. gives nyst. to L. 
Latent period 25 secs. Dura- 
tion 80 secs. 

Applied to L. ear, 5 ¢c.c. at 
45 F. gives nyst. to R. Latent 
period 40 secs. Duration 35 


sees. 


| 


Nyst. | Applied to R. ear: 5 c.c. at 
No 45 F., nyst. to L. Latent 
period 40° secs. Duration 40 


\athode R Anode L 
to R. with 12 m.amps 
head inclination. 


Kathode L. Anode R Head secs. 
inclination to R. with 1-2m. | Applied to L. ear: 40 c.c. at 
amps. Nyst. to L. with 7m 15 F. reqnired to induce slight 
amps nyst. to R. Latent period 37 
secs. Duration 30 secs. 
Kathode R. Anode L.: Nyst \pplied to R. ear, no effect 
to R. with 5 m.amps. Head with 40 c.c. 
nelination to L. with 8 m. Applied to J. ear, 20 c.c. re- | 
amps. quired to induce a very weak | 
Kathode L. Anode R Head nyst. to R. 


inclination to R. wit Latent period 30 secs. 
amps. Nyst. to L. with 9m. Duration 20 secs. 
amp. 


hom 


Positional tests Diagnosis and remarks 


No nyst. or nausea with R. or Potus. 
L. lateral positions, but feel- ? Lues. 
ing of giddiness. Inference: Hypo-sensitive peri- 
pheral organs R. and L., with 
asymmetry ; hyper-sensitive 
vestibular nerves with asym- 
| metry, R. and L. 
Recent report: ‘‘ Wassermann 
negative. Still giddy even in 
bed.” 


No sp. nyst. and no by-pointing Complete nerve-deafness; with 
induced with alteration of comparatively hypo-sensitive 
position of the head peripheral organ, and hyper- 

sensitive vestibular nerve, L. 


Wassermann reaction and 
neurological examination 
otherwise negative 


No further report obtained 


With head on R. shoulder —? 
slight increase of pre-existing 


Hypo-sensitive peripheral or- 
gan L. 





sp. nyst. and deviation of R.| Hypo-sensitive nerve R. with 
arm to R. | no head inclination. 
Head on L. shoulder: Sp. nyst. (Physician reports locomotor 
to R. inhibited. Pointing ac-| ataxia). 
curate. | Wassermann, pos. Otolith 
Head retracted.—No effect on reaction. 


nyst. or pointing. | No further report obtained 


? No effect on pre-existing sp. | Deafness R. ? combined middle 
nyst. and old-age type. L. old-age 
| type of deafness. 
| Comparatively /yper-sensitive 
| vestibular nerve R. 
| Irresponsive peripheral organ 
R. 


| (Wassermann negative). 

With kathode R., anode L., felt 
giddy as if in one of his usual 
attacks. 

| Recent report: ‘Still vertigo, 
| but not so severe. General 
condition good.” 
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History 


‘ive months ago two attacks of 
giddiness whilst in bed; three 
weeks ago, on awaking felt 
extremely cold, and room 
seemed to goround from L. to 
R. on rising. Returned to bed 
till evening—hearing seemed 
‘*woollen.”’ Slept badly. Next 
day uncomfortable. Only 
slightly giddy. Went to busi- 
ness but had to be taken home 
during morning as so giddy. 
One week later another attack 
whilst in bed early in morning. 
‘lwo days later similar attack 
in bed. During these last two 
attacks, seemed to be going up 
and down. Slight nausea. Six 
years ago noticed hearing R. 
better than L. 


At age of 19 remembers oc 
casional attacks of giddiness. 
Kighteen years ago, giddy 
attack, recovered with one 
week's rest in bed. Ten years 
ago noted hearing becoming 
definitely affected, but not 
giddy at this time, — then 
treated for deafness (Mr. 
Cheatle). Apparently improv 
edand then no further trouble 
till about one month ago when 
whilst sitting at desk had 
headache, dizziness and vom 
iting. Partially recovered and 
with difficulty drove himself 
home abont lL mile. Two weeks 
ago similar attack at business 
when he had to be driven 
home. Attacks always com- 
mence With vertical headache, 
nausea and constant vomiting. 
Never falls 


Quite well till six months ago 
when attacks of giddiness 
commenced—two during last 
week, six in all—generally 
towards evening, when tired. 
Things seem togo round from 
i. to L Violently sick. 
suzzing and deafness in L. 
ear twelve months. Frequent 
colds 


Objective examination 


Septum deviated to 


Chronic rhinitis. Under 
dental treatment. Tym- 


panic membranes 
tact and normal 


appearance. Otherwise 


n.a.d, 


No sp. nyst. and no error 


in pointing. 


Septum deviated to 
slightly 

Chronic rhinitis. 

Otherwise normal. 

No sp. nyst. and no 
pointing. 


‘Obstructive ”’ 
wT. 


rhinitis. 


R. and L. 


No sp. nyst. or error it 


pointing 


deviation 
of nasal septum, chronic 
intact. 
? old healed perforation 


Hearing 


Kk. and L. normal for whisper. 


E. T. normally patent. 
Weber R. and L. 


Rinne, R. positive, L. negative. 
B 


.C., R. and L. normal. 
Gellé, R. and L. positive. 
Bing, R. and L. negative. 


Lower tone limit, R. normal, 


L. reduced. 


Upper tone limit, R. and L. 


normal 


R. raised voice A.c 
L,. whisper slightly reduced. 


E.'T. patent, slight improvement 


in hearing L. with inflation. 

Weber to L. 

R. ear: 
upper tone 
much reduced. 

L. ear: Rinne, positive 

B.C, (R.) ? nil. 

B.C. (L.) reduced. 

Gellé, L. positive. 

Ling, L. negative. 

Lower tone limit, L. normal. 


Upper tone limit, L. much 
reduced (and more so than R. 
(?)). 

R. and L. whisper normal. 

KT patent but stenosed, intla 


tion has no effect on tinnitus 
but slightly improves hearing. 


Weber, R. and L. 

Rinne. R. positive, L. negative 

B.C. R. normal, L. 
reduced. 

Gellé, R. and L.. positive. 

Bing, Rh. positive, L. negative. 

Lower tone limit, 
much reduced 


Upper tone limit, R. and L. 


normal 


Hlead on R. 


Head erect : 


Face 
hearing restricted to 
limit, and that 


Head on R. 


Head erect : 


slightly 
Head on RK. 


t. normal, L. 


ds 
Rotation tests 
Head erect: Rot. to R. 


and L., nyst. L. and 
R. 20 sees. 


Face downwards: Rot 


to R., nyst. to L. 15 
sees. Rot. to L., nyst 
to R. 10 secs. 

shoulder 
Rot. to R., downward 
nyst. 7 secs. Rot. to 


L., upward nyst. 7 
sees. 


Rot. to R., 
nyst. to L. 15 sees. 
Rot. to L., nyst. to 
t. 12 secs. 
downwards: Rot 
to R., nyst. to L. 10 
secs. Rot. to L., no 
effect. 

shoulder 
Rot. to R., ? any 
effect. Rot. to 

no effect. 


Rot. to R., 
nyst. to L. 25 sees 
Rot. to L., nyst. to R 


25 secs. 


Face downwards: Rot. to 


R., nyst.to L. 15 secs 
tot. to L., nyst. toR 
17 secs. 

shoulder 
Rot. to R., downward 


nyst., 10 secs. Rot 
to L., upward nyst 
4 secs 
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Galvanic test 


uthode R. Anode L. : Head 
inclination to L. with 5 m 
amps. Nyst. to R. with 17 
m.amps. lby-pointing to I] 
ithode L. Anode R.: Head 
inclination to R. with 3-5 m. 
amps. Nyst. to L. with 16 
m.amps. ? no by-pointing 


athode R Anode L N t 
to R. with 6 m.amns. but 12 
m.amps. required to induce 
head inclination to L 
by-pointing, when sensation 
resembled an attack 


with 


ithode L. Anode R Head 
inclination to R. with 2 
imps. Nyst. to L it 
m.amps. 

ithode R. Anode I Head 
nelination to L., and 1 

to R., with 20 m.amps 

ithode L. Anode R Head 


inclination to R. Nyst. to] 
vith 20 m amps 
B.P. induced therewit 





Cold caloric test | Positional tests Diagnosis and remarks 


Applied to R. ear: Only merest | No 
suggestion of nyst. to L. with | 
10 c.c. at 40 F. 

Applied to L. ear: 
whatever. 


definite nystagmus with 
alteration of position of head. 


Asymmetrical hearing. Slight 
deafness middle-ear type L 
Hypo-sensitive and asym- 
metrical peripheral organs 
L. peripheral organ irrespon- 
sive ; but vestibular nerve L. 
more sensitive than R. 

(Very nervous temperament : 
considerable domestic trouble) 

? Duodenal ulcer and hwmo- 
rrhage five years ago. 

Blood-pressure 120 systolic. 

Wassermann, negative. 

Recent report: ‘‘ Still vertigo 
but not so severe.”’ 


No effect | 


Applied to R. ear: 40 c.c. at | 
10 F. required to induce nyst. | 
to L. after latent period of 30! 

with duration 40 secs. 


No sp. nyst. with any alteration 


3 L Almost complete deafness R 
of position of the head. 


Hearing of senile type L. 
Hypo sensitive vestibular nerve 
and peripheral organ K., ? 


secs., 


Applied to L. ear: With 10 c.c. cause. 
at 40 F. nyst. to R. Latent (Smell, taste and eyesight 
period 40 secs. Duration 45 good. All cranial nerves ap 


secs. parently functional.) 
Recent report : ‘*‘ Norecurrence 
of attacks.”’ 


Applied to R. ear: 5 c.c. at} Not tested. Hearing, R., normal; L., slight 
10 F.; nyst. to L. Latent middle-ear deafness 


secs. Duration, 


period 40 Hypo-sensitive vestibular nerve 


35 secs t Yi . _— 
. and peripheral organ both 
Applied to LL. ear: 20 c.c. re- | sides. L., peripheral organ 
quired to induce nyst. to R. 
Latent period 15 secs. 
tion 25 secs. 


less sensitive than R., whilst 
nerves are symmetrical 
thongh hypo-sensitive 
Recent report = No recurrence 
of reports, and Wassermann 
negative.’ 


Dura- 
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Postscript.—Since the date of reading this paper a most instructive account by Gésta 
Dohlman has appeared in a supplement to the Acta Oto-Laryngologica’ (** Experimentelle 
Untersuchungen iiber die galvanische Vestibularisreaktion ”)—which suggests most interesting 
solutions for some of these puzzling problems. 


SUMMARY. 
In all the cases there is: 


(1) Asymmetry of auditory function. 

(2) Partial “compensation” for the rotation tests; the order of such compen- 
sation is in respect, first, of the horizontal, then of the rotatory and lastly of the 
vertical nystagmus. 

(3) Asymmetry of function in the peripheral vestibular organs. 

(4) Asymmetry of the vestibular nerves except in “ G” in which the nerves are 
symmetrical in response, though hyposensitive. 

(5) No correspondence between the responses to the galvanic and caloric tests 
except in “ F,” in which, however, there is definite asymmetry. 

(6) Disturbance of normal precedence of head inclination to nystagmus with the 
galvanic test, except in ““E”’ and “ G.” 


Mr. E. A. Peters. 
Drainage of Perilymph for Vertigo: Illustrative Case. 


G. H., aged 74. Exhibited in 1914 at the Section of Otology. 

In 1914 suffered with severe giddiness and was often unable to cross a room. The 
symptoms did not yield to treatment, so the left external semicircular canal was opened 
and the dura mater in Trautmann’s triangle exposed. One end of a fine silkworm-gut suture 
was passed into the canal and the other between the dura mater and cranium. Relief of 
giddiness followed the operation. When exhibited before, the giddiness had diminished and 
he had not fallen for two years. Hearing tests: 3 ft. stop-watch, 0; 38 ce. on mastoid, 
20: loud voice, 12 ft. in the left ear; 11,000 d.v. monochord, 10,000. 

Present Condition.—No giddiness; he can climb about on a seaffold. On eramination: 
\ few granulations at the site of operation. Hearing tests: 3 ft. stop-watch, 0: 28-ft. 
conversational voice, 3 ft.; 3$¢. on mastoid, 3%; 11,000 monochord, 11,000. 

The drainage has been very effective and the hearing is relatively better. 

On rotation in the plane of the horizontal canals there is no nystagmus with the clockwise 
movement, indicating that the left horizontal canal is out of action. With anti-clock rotation 
lateral nystagmus lasts 10 seconds. On injecting tap-water into the right meatus, rotary 
nystagmus giddiness with nausea is set up in 20 seconds. When the left meatus is similarly 
treated, rotary nystagmus occurs in 10 seconds. The canal system, therefore, is more exposed 
on the left side and the left external canal is non-effective. At the same time the symptoms 
have been relieved. 


The President (Mr. Somerville Hastings) said that Mr. Peters’ case illustrated a 
method of treatment which had already been referred to in one of the papers. He would 
like to hear, from Mr. Peters, what happened to silkworm-gut suture if it was left in. 


Mr. E. A. Peters, in answer to the President, said that the case did not present much 
evidence of middle-ear trouble, but the deafness on the left side was very definite, and 
the patient was so giddy sometimes that he was unable to walk across the room. He 
believed the ear was inflated without relief. He (the speaker) regarded the disease as 
a chronic labyrinthitis, of the same type as glaucoma affecting the eve, i.e., that it 
was a question of degeneration, or possibly a want of absorption or an increase of abnormal 
Huid. At the operation, as is now apparent, the drum was left intact. The external canal was 
uneapped. A small, very fine ligature of silkworm-gut was inserted into the canal; the bone 
of Trautmann’s triangle was removed and the other end of the ligature was turned in between 
the bone and the dura mater. At that time there was escape of perilymph and a graft was 


1 Acta Oto-Laryngologica, Supplementum, viii, 1929, pp. 48. 
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applied. Healing was rapid, though some fluid still came away. At present the rotation and 
caloric tests indicated that the external canal on that side was non-existent, so far as function 
was concerned, and the other canal on the same side was, he thought, abnormally sensitive. 
The relief was considerable, for, though now aged 74, the patient could climb up a scaffolding. 
The blood-pressure was 150 and 80. 

Mr. E. Watson-Williams said that he drew a distinction between true vertigo, the 
sensation of “things turning round” and vague sensations of dizziness. One who had 
suffered from the former recalled the sensation vividly, and would nearly always indicate 
a turning with the finger while deseribing it. True vertigo indicated that something was 
wrong with the ear, or with its intracranial connexions ; the undifferentiated dizziness might 
be, and often was, due to ear disease, but it might also be due to other conditions; anzmia for 
example, or even constipation. 

Often when a patient had giddiness and sickness the usual inference was that he was giddy 
because he was sick—the patient thought so, and his medical man often accepted that view. 
Practically every case of suppurative labyrinthitis that came for consultation was labelled 
* biliousness ”’ or “ gastrie ‘flu.’”” In the nineties of last century Sir William Gowers wrote 
that he doubted whether there were such a condition as definite vertigo of gastric origin. 
If only patients with vertigo were sent to an otologist for investigation, much time and 
discomfort would be saved and the origin of the trouble located in most cases. 

He quite agreed with Mr. Sydney Scott on the importance of middle-ear disease is a cause 
of vertigo. In a paper which he (the speaker) had read at Bristol in 1927,' he said that * by 
far the most frequent cause of vertigo is catarrhal otitis.” Even a little wax could cause 
intense vertigo. Until a year ago he had been able to say that he had cured the last three 
eases of “cerebral tumour” sent him, by removing wax. [our months ago he had had a case 
admitted to hospital as one of meningitis; there was nerve deafness, facial paralysis, 
a labyrinth insensitive to caloric stimulation, and vertigo so intense that the patient could not 
stand at all. Removal of about half an ounce of wax from an immense cavity (expanded 
external meatus) brought relief. 

Of lasting vertigo, the most severe cases were those of middle-ear disease, especially 
non-suppurative. The worst case he (the speaker) had ever seen was that of a man who could 
not, during the attacks, even lie on the floor without something to hold on to—otherwise he 
rolled across the floor. This patient had ankylosis of the malleus and incus. Although as a 
rule he (the speaker) avoided ossiculectomy, that operation in this case had brought relief 
to a very sick patient. ‘ 

The vertiginous cases that had particularly attracted his attention recently were those 
which subsequently proved to be those of encephalitis lethargica. He had been several times 
completely misled by this ‘condition, when other evidence was not obvious. Nystagmus 
was frequently present in encephalitis, and might be thought due to an ear condition ; 
especially since the cochlear nuclei seemed sometimes affected in that disease. The patient's 
mental condition might seem unusual, but continuous vertigo often brought psychic 
disturbances in its train. It seemed that encephalitis lethargica had at times a special 
selective aflinity for the vestibular nuclei. It had even been suggested® that the epidemic 
paroxysmal vertigo, described by Gerlier in 1886 and subsequently, was an encephalitic 
condition, though the apparently complete recovery of all the patients would seem to negative 
this condition. He wished he could hear of some method of differentiating a lesion of the 
labyrinth from one of the vestibular nucleus; a method that could be carried out at the 
bedside, without elaborate apparatus. He had tried the galvanic test, but could not say he 
had been thereby helped to diagnosis. 


Mr. G, J. Jenkins in supporting Mr. Scott’s contention with regard to middle-ear effects, 
said he would mention cases in children which he had had under care some time ago. A 
child aged 4 was playing in the drawing-room with his mother, the lights being on, when 
suddenly he cried out that the lights were jumping about, and then fell on to the floor. 
Removal of tonsils and adenoids cured him. He had seen two other cases in children, of 
much the same kind, lasting some weeks or months, and it struck him that giddiness caused 
by enlarged tonsils and adenoids explained why some children refused to walk. 

He would like Mr. Yates to give a demonstration of this method of taking a record. 
He believed Dr. Gordon Holmes had another method of taking records of past-pointing. 

Mr. Michael Viasto said that the cases referred to by Mr. Scott appeared to be instances 

| Bristol Med. Chir. Journ., 1927, p. 119. 
It. I. Poston, ‘‘ Vestibular or Labyrinthine Epidemic Encephalitis.” Brain, 1926, p. 428. 
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of vertigo induced by a diminution of labyrinthine pressure. He would, however, quote a case 
in which the vertigo was caused by an increase in labyrinthine pressure. 

The patient was a man, aged 48, who was almost completely deaf as the result of advanced 
otosclerosis. Gellé’s test had been established as negative by many observers. His complaint 
before examination was that of discomfort in the left ear and increased deafness following 
a severe cold. The left tympanic membrane appeared bulged, and the drum characteristics were 
unrecognizable. There were no constitutional signs. On the examination chair he suddenly 
had an attack of vertigo, which became so violent—with vomiting—that he had to lie down. 
There was intense nystagmus towards the right. An attempt to relieve the pressure on the 
left Eustachian tube by the passage of a catheter aggravated the vertigo. He was conse- 
quently taken home, put to bed and given menthol inhalations. Before a paracentesis could be 
performed next day the tympanic membrane burst, with the outpouring of a slight serous 
discharge. In two days his condition had reverted to normal. 

He (Mr. Vlasto) interpreted this case as a case of mild inflammatory exudate into the 
middle-ear tract with pressure on the labyrinth. 

Had Mr. Tweedie, in his case of hysterical vertigo, tested for deviation of the eyes 
under anwsthesia ? 

Dr. Stacey Wilson, speaking from the point of view of the general physician, said it was 
now nearly forty years since he began to pass Eustachian bougies for the relief of vertigo, 
as he was obliged to treat most cases himself, because aural surgeons did not realize that a 
moderate amount of Eustachian narrowing caused vertigo 

He recalled a case in which a lady had to go round her drawing-room on her knees when 
dusting furniture because she was too giddy to stand up, but was cured as socn as the 
Kustachian tubes were permanently dilated. 

A useful guide tothe degree the labyrinth was affected consisted in the presence or absence 
of a sensation, when lying down, that the bed was not level. In a severe attack a patient 
might speak of * having to hold on” for fear of falling out of bed. 

He would refer to one case in which the patient used to have attacks of vertigo 
with sickness and faintness of great severity; this suggested Méniére’s disease, and iasted for 
an hour or two in the middle of the night. The exciting cause of the attacks, however, 
was “tonic hardening of the colon,” and the relief of this condition (by means of an 
intestinal antiseptic and tincture of hyoscyamus) had been followed by such complete subsidence 
of the patient’s vertigo that she had no need to consult an aural surgeon. 

Sir James Dundas-Grant said he was exhibiting on the screen a table of the temperatures 
which could be produced by his cold-air apparatus. In cases in which there had been 
labyrinthine effusion doses of quinine were efficacious. He had tried to ascertain the reason 
of this—as to whether quinine acted as an anodyne on the affected ear, or not. He applied 
hot-air calorie tests to the good ear, and noted the length of time required to bring the 
nystagmus to that side, and then administered quinine for a week, after which he found it 
took a longer application of cold or heat than before to produce the nystagmus. By the 
lowering of the sensitiveness of the healthy side, and thus diminishing the unequal action 
of the two, the vertigo was relieved. 


CoLtp A1IR LABYRINTHINE TEST TEMPERATURES. 








Degrees Degrees 
scicniagee — 
seconds Cc F. Seconds C. F, 
5 oe 18 aA 64-4 105 say 1034 
C 16 one 60-8 110 a 1] 
15 Ps 15 59 115 sei 114 
20 nae 134 56-3 120 ane 12 
25 12 53-6 125 123 
30 ins 104 ae 50-9 130 13 
35 an 10 “ 50 135 14 
10 san 9 48-2 140 144 
15 six 8} 17-75 145 15 
50 5S 16-4 150 153 
55 7A 15-5 155 as 15? 
60 7 15.5 160 ae 16 
65 7s 15-5 165 i 16} 
70 73 15-05 170 “ 164 
75 73 45-05 175 cre 16} 
&0 7 14-6 180 or 17 
85 7 5-5 185 _ 17 
90 8 16-4 190 ne 173 
Hy 9 18-2 195 a 173 
100 9s 49-1 200 173 
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He agreed with Mr. Sydney Scott that disease of the middle ear could produce most intense 
vertigo. One patient of his had experienced the most violent vertigo and dropped down 
whenever he pressed his own tragus. There was inflammatory fixation of the major 
ossicles. He (the speaker) removed the ossicles, and at once the symptoms disappeared. 
He believed that in this case the stapes was fixed by the other ossicles, and that the 
pressure produced an action on the fenestra rotunda, the safety-valve action of the ligament of 
the fenestra ovalis being abrogated. He also thought that part of the effect in Mr. Scott's 
case was due to action on the fenestra rotunda. The safety-valve action of the fenestra 
ovalis and of the fenestra rotunda had much to do with the fact that equilibrium was not 
disturbed by alteration of blood-pressure in the labyrinth. In otosclerosis vertigo sometimes 
occurred on account of the loss of that safety-valve action. The diagnosis from epilepsy was 
sometimes a difficulty, but the relief afforded by quinine pointed to aural vertigo. McBride 
and he were convinced that “laryngeal vertigo’ was not a vertigo, but a syncope. 

Mr. Musgrave Woodman asked what Mr. Scott did when he could not get the 
Kustachian tube open in a case in which he could not inflate the ear. In a case of his own 
in which the tube could not be opened the patient complained of giddiness. There was 
a tight stricture at the isthmus. A month ago he (the speaker) had performed a Portmann’s 
operation, raising the dura mater over the ductus endolymphaticus, and since then the 
patient had not experienced any giddiness. He suggested that all Members should try out 
this operation and report the results to the Section. He fully agreed with Mr. Scott that, 
however much one might like to operate on the labyrinth, one could not ignore the grave 
element of danger in doing so—the danger of subsequent meningitis. But Portmann’s 
operation was relatively free from danger; and if it failed it did not rule out the use of 
other methods. 

What did Mr. Scott mean by fenestration of the middle ear? Probably all knew in theory 
what was implied, but how did Mr. Scott carry it out? 

Mr. E. A. Peters asked what was the effect of blood-pressure? Vertigo was in most 
cases a vestibular autonomic reflex, and there were cases in which low blood-pressure was 
a factor in influencing vertigo. In one case, the patient, a girl whose ears were apparently 
sound could not stand. Her blood-pressure was 90 mm. She was very neurasthenic. Her 
general health improved, the blood-pressure rose to 110, and then she became free from vertigo. 


Mr. F. Holt Diggle said that there was still difficulty in deciding the exact site of the 
lesion. In some patients there was Eustachian obstruction, but there was a type of case in 
which one tested the labyrinth and almost despaired of being able to say what was the cause 
of the trouble. Some had a hyper-, others a hypo-sensitive labyrinth, and it was difficult to 
know whether that was due to peripheral conditions in the labyrinth, or to some constitutional 
state. Was there any method of deciding that ? He had tried fenestration of the tympanic 
membrane with the electric cautery, but his difficulty was to prevent the perforation 
healing. He would have liked to hear what were Mr. Scott’s indications for destroying the 
labyrinth. 


Mr. Sydney Scott (replying on the discussion) said he was interested in what Mr. 
Jenkins said confirming the late Dr. Leonard Guthrie’s experience that giddiness in 
children was frequently associated with “ tonsils and adenoids.” 

Mr. Vlasto, in mentioning the case of otosclerosis, raised an interesting point. He (the 
speaker) was not too sure that we could always correctly diagnose fixation of the stapes. 
He had seen patients with classical clinical tests pointing to presumed fixation of the stapes ; 
but when subsequently he had removed the ossicles he had found the stapes perfectly mobile. 

Another point related to a case in which Sir Victor Horsley sent the patient to him to have 
the eighth nerve destroyed because of attacks of vertigo. Here also there was no fixation of 
the stapes, though the classical tests pointed to fixation. It was therefore possible that 
in Mr. Vlasto’s case, with serous exudation into the middle ear, there was not fixation 
of the stapes. One patient under observation had what was thought to be otosclerosis, but 
there was a post-inflammatory fixation of the ossicles, with giddiness. One ear only was affected. 
He (the speaker) fenestrated the drum membrane. That fenestration was done in the following 
way. He touched the drum membrane wth a minute quantity of pure carbolic acid on the end 
of a Hunter-Tod probe; the patient did not feel it, and an area of 2mm. was rendered quite 
insensitive. Then two V-shaped punctures were made and a flap turned out. That method was 
adopted for the patient and he did not flinch. When one put a small hook through the 
fenestra and removed the malleus and pushed it out or in, it caused no vertigo, but when one 
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passed a probe through the fenestra towards the stapes vertigo was caused, and yet the 
patient had symptoms of unilateral otosclerosis, according to the tests. The patient had been 
under his observation five years, and he (the speaker) had found that it was the state of the other 
ear which was responsible for the spontaneous giddy attacks. Mr. Vlasto’s case was of the 
type about which one could not be certain. 

He regarded Dr. Stacey Wilson’s contribution as most valuable, teaching specialists not 
to look at matters from too narrow an angle. It did otologists good to hear a general 
physician say he had been doing these things for forty years in-his practice, particularly in 
cases of neurasthenia, because many patients with vertigo were treated as neurasthenics. 

Mr. Woodman’s remarks raised the question of fenestration. There were cases in which 
one would be justified in doing Kiister’s operation if fenestration was not effective. | Mr. 
WoopMAN: Can you keep it open ? In one of his (the speaker’s) cases closure occurred 
after patency for three years. He would like to know whether Mr. Woodman operated 
in the same way as Professor Portimann did. Mr. WoopMAN: Without going through the 
antrum and not entering the air cells at all. 

In answer to Mr. Peters, many of his (the speaker’s) cases had been examined, and in 
some there was low, in others high blood-pressure ; in some there was normal blood-pressure. 
He did not think blood-pressure was usually connected with the condition under discussion. 
Sir Thomas Horder had sent him a patient with aortic regurgitation who had had attacks of 
vertigo; after leaning down to lace up his boots he nearly fell when resuming the erect posture. 
He also had Kustachian block on one side. After that blockage had been relieved the patient 
could not only stoop down, but could almost put his nose on to the floor and then stand erect 
without arousing vertigo. Dr. STACEY WILSON: One can sometimes recognize severe 
Méniére’s disease by the absence of oscillation of the blood-pressure needle. 

He had only been emphasizing what he felt was one of the most overlooked causes of 
vertigo clinically. He had omitted reference to the true acute labyrinthitis met with from 
time to time. He warned his hearers against overlooking the type of vertigo due to those 
cases of middle-ear disease in which the obvious signs of suppuration were absent. The 
possibility of infection of the middle ear and its extension to the labyrinth without obvious 
sign of middle-ear disease must be borne in mind. 

The value of the caloric test—its negative reaction on the deaf side, and positive reaction 
on the normal side, was of the greatest importance in determining the diagnosis and 
treatment. 

Mr. Alex. R. Tweedie (in reply} said he was very glad Mr. Watson-Williams had raised 
the question of the differentiation between subjective and objective conditions. He (the 
speaker) suggested that otologists should restrict the term “dizziness”’ to subjective con- 
ditions, and * giddiness ” to objective conditions, viz., those cases in which there was definite 
evidence that actual falling had occurred. 

It had been asked what means were available for differentiation between intracranial and 
labyrinthine lesions. Neumann had pointed out in his writings on the subject over twenty 
vears ago. that—in addition, of course, to the inference to be deduced from the responses to 
the calorie and galvanic tests—variation in the falling reaction with the alteration of the 
position of the head (when such examination was possible) indicated a labyrinthine focus of 
disease, whilst no variation under these circumstances was suggestive of a cerebellar lesion. 

The case of hysteria had not been tested under an anesthetic, nor had all the examination 
otherwise been completed, as the patient did not return. [It was most interesting, however, to 
observe her successful control even with a current of #0 milliamperes; the diagnosis had 
been confirmed later during an accidental meeting with the house-surgeon in the street, 
when she conversed freely until he congratulated her on the return of her hearing, and upon 
that her “deafness at once recurred. 

As to the question of an obstructive tube unrelieved by catheter, he (the speaker) had 
been much indebted to the advice of the late Dr. Urban Pritchard, who had recommended 
one-grain doses of potassium iodide three times a day for ten days, after which the tube was 
often permeable. 

In answer to Mr. Peters, he agreed that some alteration of the normal blood-pressure, for 
the particular patient under consideration, was a potential factor in these cases of 
‘spontaneous "’ vertigo, but probably less often than was generally supposed. In his view 
there was always a local lesion, a factor of “age,” and some other general condition which 
precipitated the attack. In his experience, fortunately, the tendency appeared to be towards 
gradual recovery. 
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Pedunculated Exostosis of the External Auditory Canal.— MIcHAEL 
VLASTO, F.R.C.S.—A woman, aged 20, was sent up to hospital for the removal 
of a polypus”’ from the right ear. Her statement was that she had perfect 
hearing until three weeks previously, when she suddenly became quite deaf on the 
right side. There was no history of aural discharge or of bleeding from the ear. 

Examination revealed that, filling up the meatal canal, there was a smooth, pink, 
firm and insensitive body. A probe could be passed between the body and the 
meatal wall, and within its confined space it was slightly movable. 

To one who had not met with the condition before, a diagnosis of foreign body 
suggested itself. But the body appeared to be “ growing,” yet the patient’s statement 
negatived such a possibility. The absence of any aural discharge, the firmness and 
the avascularity of the body negatived the diagnosis of a polypus. 

A cerumen hook was then introduced between the meatal wall and the body. 
It was rotated and hooked into the depth of the swelling. Slight traction with 
rotation removed the body. The removal was attended with very little pain or 
bleeding. The patient could once more hear perfectly. 

The case is shown with a section of the growth, because the condition is believed 
to be uncommon and because it demonstrates how very small the space need be to 
allow the passage of the waves of sound. 

The growth had been examined microscopically and had proved to be an exostosis. 

A Case of Localized Purulent Meningitis with Purulent Cerebro- 
spinal Fluid in the Course of Acute Mastoiditis Occurring in a Highly 
Cellular Bone and Complicated by Paralysis of the Sixth and Seventh 
Cranial Nerves on the Affected Side.—ArcHER RYLAND, F.R.C.S.Ed., and 
W.N. M. Grruinc, M.B.—W. M.. male, aged 23. This case is shown on account 
of the rather remarkable recovery made from a very serious condition, and further 
complicated by an operative mishap, namely, exposure of the lumen of the external 
semi-circular canal. 

S. U. P. 36 was administered intravenously on three occasions in the course of 
the post-operative treatment, and the exhibitors believe that the drug was of material 
assistance in this case. 

History.—Discharge from left ear for four weeks. 

On admission to Central London Throat, Nose and Ear Hospital, acute left 
mastoiditis; left facial paresis, left external rectus paralysis: some slight cervical 
rigidity ; no other signs of meningitis ; no spontaneous nystagmus. 

Cortical Operation (Archer Ryland).—Process very large and highly cellular in 
structure ; mastoid cells in every direction involved in suppuration. 

Following operation, no moderation of symptoms. Headache, discharge, cervical 
stiffness and sixth nerve paralysis all persisted. Paresis of the seventh nerve 
showed definite signs of improvement. 

Radical Mastoid Operation (A. R.).—Search for extradural abscess met with 
negative result. Accidental trauma of the external canal, the lumen of which was 
laid open (fortunately unattended afterwards by any untoward results). 

Lumbar Puncture.—Fluid under marked pressure, and increased in quantity. 
Naked-eye turbidity. Pathological report (Dr. G. Scott Williamson): “ A purulent 
fluid containing cocci and bacilli.’”” A second lumbar puncture two days later revealed 
a fluid under normal pressure and slightly opaque to the naked eye. 

The patient afterwards made a slow but sure recovery, nevertheless the abducens 
paralysis did not abate for nearly four weeks. 

It is regretted that the investigation of the chemical and cultural characters 
of the cerebrospinal fluid in this case is not complete. 


Glioma of Corpus Callosum simulating Otogenic Brain Abscess. 
Operation on Ear. Death. Specimen. — E. WatTson-WILLIAMS, M.C., 
F.R.C.S.Ed.—A. W., male, aged 56. Old-standing suppurative otitis media (right 
ear). On December 17, 1926, patient became unconscious suddenly, without warning. 
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In two or three hours he recovered ; no paralysis, but his friends noticed that he was 
slow in conversation. Just before this attack he had had pain in the right ear with 
cessation of discharge. 

On examination (a few days later) some pus at bottom of meatus, not oozing up ; 
on wiping it away an attic perforation was discovered. Constant right occipital 
headache. 

No paralysis, but left side of face rather weak in repose. Left arm tired before 
right ; no true dysdiadochokinesia. Left tinger rather uncertainly placed on the 
nose. 

Knee-jerks : weak, equal. Plantar responses: flexor (right and left). Pupils react; 
left not quite circular. 

Optic discs: Right, typical “‘ choked dise’’ and hemorrhage in upper temporal 
quadrant. Left, early papilloedema. 

Wassermann reaction, negative (blood and cerebrospinal fluid). Lumbar puncture, 
fluid normal. Urine normal; incontinence several days. Skiagram: Left mastoid, 
normal. Right mastoid, cell outlines hazy; no other appearances of value. 

Two days later spontaneous mixed nystagmus to right. Patient more drowsy. 
No vomiting. Caloric test of right labyrinth : cold water abolished the spontaneous 
nystagmus to the right, but did not produce deviation to right or nystagmus to left. 

Right Radical Mastoid Operation.— Middle ear full of granulations, cholesteatoma 
and pus; antrum appears normal. Tegmen eroded but dura not perforated. 
KMxploration of brain quite negative (cerebrum and cerebellum). 

Immediately after the operation patient appeared to be much better, but on the 
second day he became more deeply comatose. Facial weakness as before operation. 
On the third day he died. 

Autopsy.—A glioma at the genu of the corpus callosum. No intracranial compli- 
cations of ear disease. 


Case of Early Otosclerosis (shown for Diagnosis). — SOMERVILLE 
HASTINGS, M.S.—Miss B., aged 20, consulted me in May, 19238, for slight deafness 
in the left ear of eighteen months’ duration, and noises pulsating in character, on both 
sides, but especially on the left. I found both ear-drums slightly retracted with a 
curious pink patch in the centre of the posterior half of each. The hearing for a 
watch normally heard at 4 ft., was 3 ft. on the right and 15 in. on the left. The 
deafness on the left was entirely of the middle-ear type with slight limitation of 
tone-range above and below. She could not inflate her own tubes and the passage 
of a catheter on the left did not improve the hearing. The nose appeared healthy 
but there was a large mass of adenoids and some granulations in the pharynx. On 
pressure of the left carotid artery the noise in the left ear became less, but that on the 
right increased. On July 21 I removed the adenoids and subsequently the bearing 
in the left ear has improved considerably, but the noises in the ears have not 
changed and the pink area visible on each side is still present. Catheterization is 
now being tried, but without producing any cessation of the noises. 


An Operating Auroscope.—_E. WaTsoN-WILLIAMS, M.C., F.R.C.S.Ed.—This 
slight modification of a well-known auroscope has been made for me for operative 
purposes. Its special features are the good illumination secured by the two focused 
lamps; the high magnification of the drum afforded by the + 12 central lens; and 
the wide space for introduction of instruments. It is especially convenient for such 
operations as paracentesis; and can of course he used for examination at the 
bedside or in difficult conditions. 





























JOINT DISCUSSION No. 4. 


Section of Tropical Diseases and Parasitology, and 
Section of Comparative Medicine. 


January 23, 1929. 
DISCUSSION ON GLANDERS AND KINDRED DISEASES. 


Dr. F. C. Minett: In the past, glanders has been the cause of considerable 
ravages among the equine population in certain parts of the world. In Great 
Britain, during the twenty years trom 1887 to 1906, there were on an average nearly 
2,000 cases annually among equines. In man, during the period 1883 to 1902, 
seventy-eight deaths were reported by the Registrar-General to have been due to 
glanders (McFadyean, 1905). The incidence of the disease has now been greatly 
reduced ; in Great Britain no case has been recorded since 1926; the United States 
has been free for at least six years ; in France, in 1927, the number of cases had been 
reduced to twenty-seven; while in Germany, in 19%7, only about 100 cases were 
reported. Owing to this reduced incidence and also to the fact that glanders is 
primarily a disease of equines, the causal organism, Bacillus mallei, has not received 
the amount of attention which has been given to many other bacterial species. 
Moreover, the organism is a dangerous one with which to work, and consequently 
it has not been selected for studies of a more general nature. 

Investigations in the last few years have shown that B. mallei should no longer 
be regarded as an isolated species, but rather as belonging to a group of bacteria 
comprising more than one serological type. As first recorded by Blaimschein (1917), 
B. mallei is also subject to “rough” or “smooth” variation. When the surface 
growth from old glycerin broth cultures of certain strains was spread on glycerin-agar 
plates this observer was able to distinguish three types of colony. Type 1 colonies 
representing the normal form were mucoid in character, circular in outline, and 
possessed smooth surfaces. In colour they were dull-white or blue-grey, becoming 
slightly yellow with age. Type 2 colonies on glycerin-agar were distinguished by 
their smaller size and deep amber-yellow colour, by their thickened edges and their 
irregular outlines. Microscopically, the centres of the colonies were seen to be 
depressed and wrinkled. Colonies were dry and so coherent.that they could readily 
be lifted whole from the surface of the medium. Type 3 colonies were similar 
macroscopically to Type 1, but were thicker, and when magnified were seen to be less 
homogeneous and to possess a more or less coarsely wrinkled surface. Type 2 
variation was especially liable to oceur with old laboratory strains and appeared to 
be associated with the capacity of a strain to produce filaments. Growths on potato 
were dry and granular, but subcultivation on this medium, as Well as in broth, 
produced a gradual reversion to Type 1. Passage through guinea-pigs also usually 
caused a quick reversion from rough to smooth, though one strain remained rough 
through eight guinea-pig passages. There was no evidence that the rough phase was 
of lower pathogenic power or produced a less efficient mallein, though these are 
points upon which more research is required. 

Stanton and Fletcher (1925) in their work on melioidosis, showed that there 
are distinct serological races of B. mallei, some of which are closely related 
to B. whitmori, the causal organism of melioidosis. These authors examined five 
old laboratory strains of B. mallei. Of these strains, two had been originally 
isolated from horses in India and Java respectively, and the remainder from 
horses in England and in Egypt. By agglutination, agglutinin absorption and 
complement-fixation, the last three strains were found to fall into one group, which 
was sharply differentiated from the Indian and Javan strains, and these, in turn, 
were closely allied to fourteen strains of B. whitmort. Stanton and Fletcher 
conclude that a group of organisms differing from each other serologically has 
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been included under the name B. mallei and that B. whitmori is a member of this 
group. The discovery of different serological races of B. mallet raises severa! 
questions of practical interest, such as the distribution of these races in nature, anil 
the choice of strains for use in the preparation of mallein or as antigens in serum 
tests. 

In practice, B. whitmori can be distinguished from 2. mallei without great 
difficulty, by its motility, its wrinkled growth on agar, its greater saccharolytic and 
proteolytic power and its capacity for causing rapidly fatal disease in rodents. 
None of these characters is sufficiently constant, however, to warrant separation o!| 
B. whitmori from the genus Pfeifferella, into which it has been placed in company 
with B. mallei in the Bergey classification. Tissue reactions to both organisms are 
said to be similar. Just as glanders is primarily a disease of equines, so melioidosis 
is primarily a disease of rodents. About sixty-five cases of melioidosis in all have 
been described in man (Fletcher), and while rodents are highly susceptible the horse 
is resistant. A natural case in a horse was observed by Stanton, Fletcher and 
Symonds (1927), but the course of disease was mild and the organism could not be 
recovered from the tissues after the animal was slaughtered. The animal did not 
react to mallein but its serum agglutinated B. whitmori to a titre of 1 in 8,000. 

Apart from melioidosis, there have been a few descriptions in the literature of 
conditions in man or animals which simulated glanders but from which the organism 
isolated differed from the classical type in some cultural respect or in its effects upon 
animals. As instances of such “ glanders-like "’ diseases may be mentioned the case 
of V. Babes (1891) in a horse, and those of Bulloch and Twort (1905), Martini (1911), 
and of Reverdin and Grumbach (1924) in man. In judging whether these affections 
were glanders or not, allowance should be made for variations from type which may 
occur in nature as they are known to do in the laboratory. Taking the pathogenic 
effects of B. mallei as an example, it is recognized that the virulence may be so 
reduced by continued subcultivation that large amounts of culture no longer produce 
fatal effects in guinea-pigs. On the other hand, Turré (1908) has shown that the 
pathogenic power may be raised to the point at which the organism can produce 
a rapidly fatal septicaemia in these animals. 
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Dr. William Fletcher: Melioidosis is a malady which resembles glanders 
very closely in its symptoms and pathology, but differs from it in being a disease o! 
rodents, not of equines. It was first described by Whitmore and Krishnaswami 
(1912), who encountered it in the bodies of vagrants brought to the public mortuary 
by the police in Rangoon. In the following year the disease was recognized in the 
Federated Malay States. It appeared in 1913 (Fletcher, 1919), not, at first, as 
a disease of man, but in the form of a severe epizodtic among the guinea-pigs and 
rabbits in the laboratory at Kuala Lumpur. A few years later, Stanton (1917) 
discovered human cases in the same town. It was recognized nowhere outside 
Burma and Malaya until 1925, when a case was diagnosed by Pons and Advier 
(1927) in Indo-China. In the following year, Vielle, Morin and Massias (1926) 
reported the occurrence of a second case in the same country, and, in 1927, Denny and 
Nicholls reported another in Ceylon. It is improbable that melioidosis is limited to 
these localities, but its symptoms are so varied and obscure that it is seldom 
diagnosed until after death, and then only in thcse places where a bacteriologica! 
examination can be made. Kuala Lumpur is the only district where the disease is 
known to attack animals. 
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The characteristic lesion of melioidosis is a minute nodule which commences as 
a collection of polymorphonuclear cells, surrounded by a zone of congestion. When 
the nodule has become large enough to be visible to the naked eye, it consists of 
a mass of necrotic, caseous material containing a great number of darkly-staining 
chromatin fragments which are the remains of the nuclei of dead cells. Sometimes 
numbers of nodules coalesce to form large areas of caseation, or they may suppurate 
and break down into abscesses. Caseation is particularly common in the lung, and 
abscess formation is common in the liver. 

Melioidosis in Man.—The symptoms of the disease in man depend partly 
upon the virulence and the dose of Bacillus whitmori—the causative organism— 
and partly upon the resistance of the patient and upon the region of the body 
in which the lesions are situated. When the infection is very virulent, the 
illness begins suddenly with vomiting, collapse, and a purging so severe that 
a tentative diagnosis of cholera has been made on several occasions. When 
the initial infection is less virulent, there is no preliminary collapse, but the 
temperature is high from the beginning and the disease may resemble plague, 
malaria, enteric fever, infective endocarditis, or general tuberculosis. Delirium is 
common, and we have seen a patient confined in a cell because he was supposed 
to be suffering from acute mania. In other cases, the prominence of some or 
other symptoms may lead to a diagnosis of dysentery or pneumonia. If pustules 
and abscesses are present, a diagnosis of acute glanders may be made; while the 
bone lesions, which may appear later, in those rare cases in which the patient lives 
long enough, resemble those in tertiary syphilis or chronic tuberculosis. Perhaps 
the easiest way to present a correct picture of this disease, with its varied symptoms, 
is by describing some cases illustrating the different forms in which it may appear. 

Case I.—This illustrates the acute form which is often diagnosed as cholera or plague. 
The patient, a strong Indian labourer, 22 years old, was taken ill suddenly with purging and 
vomiting. He was admitted to hospital, on the following day, in a collapsed condition, as a 
case of cholera. His temperature was 97° C. and his pulse-rate 140. On the fifth day he 
became delirious, his temperature rose, and there were signs of consolidation of the right 
base. On the eighth day a pustule appeared above the left nipple, and from this B. whitmori 
was isolated. The patient died on the tenth day, and caseous nodules were found in his 
lungs, liver, and spleen. 


In some very acute septicemic cases, death occurs within the first seventy-two 
hours, and plague has been diagnosed in several instances. 


Case II.—The second case illustrates a more common type, which resembles enteric 
fever. This patient was a robust Indian labourer, 40 years of age, who was admitted to 
hospital with fever, diarrhea, pains in the abdomen, and congestion at the bases of both 
lungs. He collapsed and died on the twentieth day. The lungs contained many tubercle- 
like nodules which had coalesced, in places, to form patches of consolidation. In the liver, 
there were aggregations of minute tubercles, and a thickened gall-bladder from which 
B. whitmori was cultivated. The spleen was three times its normal size and contained 
several large and small abscesses. There were some small erosions in the cecum and 
ascending colon; similar lesions have been found in a few other cases, but B. whitmori has 
never been cultivated from them, or from human feces. 


The lungs are almost aiways affected in melioidosis, and a diagnosis of broncho- 
pneumonia or lobar pneumonia is often made before the true nature of the infection 
is recognized. 

Case III.—This patient was admitted to hospital suffering from diarrhea and bronchitis, 
vith a history of a week’s illness. He died on the following day, and in his liver there were 
found about a hundred round, smooth-walled abscesses, the size of large peas, containing 
sreenish-yellow, glairy pus. Those abscesses which were near the surface of the organ 
rrojected from it like cysticerci. The patient’s lungs contained patches of minute nodules, 
ike miliary tubercles, and there were small abscesses in the spleen. 
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Case IV.—This was a comparatively chronic case, and the diagnosis was so puzzling 
that the patient’s medical attendants changed it almost every day while he was in hospital. 
He was an Indian labourer, 30 years of age, who was admitted in a state of wild delirium, 
with high fever, extreme anemia, and a history of having been ill for seven weeks. In 
addition to his other ailments, he was suffering from dysentery, and B. dysenterix, Flexner, 
was isolated from the stools. He died about two weeks later, and at the post-mortem 
examination numerous abscesses were found in the liver and spleen, and the lungs were ful]! 
of discrete nodules. * 


Case V.—This patient was an Indian woman, 40 years of age, who was admitted to 
hospital with pain in the abdomen, frequent micturition, pyuria, and general anasarea. Very 
few cases of melioidosis have been recognized in women, and in these the brunt of the 
disease has fallen upon the bladder and kidneys. This patient died five days after admission, 
and the spleen, the lungs, and the kidneys were sent to us for examination in the laboratory. 
The spleen was enlarged, but sterile; there was a small, ill-defined, abscess at the base of 
the right lung; the kidneys were full of minute abscesses, especially in the cortex. 
B. whitmori was cultivated from the lung and from the kidneys. 


The onset of melioidosis is marked in many cases by severe gastro-intestinal 
symptoms, and the disease is readily reproduced in susceptible animals by giving 
them food contaminated with B. whitmori. We conclude from this that infection 
usually occurs by way of the alimentary tract, and we have suggested (Stanton and 
Fletcher, 1924) that this takes place through the consumption of food which has 
been contaminated by the excreta of infected rodents. In Case VI, however, there 
is fairly clear evidence that the infecting organism gained entrance through a wound 
in the skin. 


Case VI.—The patient was admitted to hospital four days after he had been taken ill 
with fever. He had an ulcer on the right shin and a bubo in the groin. The bubo was 
opened, but the fever continued, and he died four days later. B. whitmori was isolated 
from the ulcer, from the femoral bubo, and from the suppurating iliac glands on the 
same side. The spleen, which was enormously enlarged, contained both large and small 
abscesses: there were minute hemorrhagic areas in the lungs, and innumerable small 
abscesses in the liver. 


Case VII.—This patient, who was also an Indian, was admitted on the seventh day of his 
illness with a diagnosis of parotitis. There was a firm swelling below and in front of his left 
ear, which was incised three days later. Melioidosis was suspected by the medical officer 
because numbers of bipolar-staining organisms were found in the thick pus which was 
evacuated, and this diagnosis was confirmed by cultivation. The patient died on the eleventh 
day of his illness, when the left parotid gland and the upper end of the sterno-mastoid were 
found to be infiltrated with pus. There were early lesions in the lungs, consisting of minute 
whitish nodules, each surrounded by a zone of congestion. 


Case VIII.—This patient was admitted moribund, and, at the post-mortem examination, 
a large part of each lung was found to be converted into a caseous mass. A diagnosis of 
glanders was made, until the cultivation of B. whitmori from the lesions showed the true 
nature of the infection. 


Case IX.—This was one of the only two cases which have not ended fatally. The patient 
left the hospital two years after the beginning of his illness, with discharging sinuses in his 
legs and feet, connected with necrosed bone. 


Case X.—-This is the only other case in which the patient survived infection with 
B. whitmori. He was admitted with a high, swinging temperature, delirium and bronchitis. 
After he had been ill for two months an abscess appeared in connexion with the lower 
end of the left fibula and B. whitmori was cultivated from the pus. He was discharged 
from hospital, apparently well, five months after the beginning of his illness. 


Melioidosis in Animals.—Melioidosis occurs naturally in rodents as a very acute 
disease in epizodtic form, and as a more chronic condition in sporadic cases. It 
also occurs in cats and dogs which prey on rodents. 
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There was an outbreak of melioidosis among the laboratory rabbits, guinea-pigs 
and rats at Kuala Lumpur in 1913, three years before human cases were recognized 
there. Large numbers of the animals died; every case was fatal. Not only were 
the general stock affected, but also those animals which had, for long, been 
isolated in cages for experimental purposes. It was found that the disease 
had been conveyed to them in green food which had probably been contaminated by 
infected wild rats. 

The disease began in every case with a discharge from the eyes and nose, watery 
at first, but soon becoming thick and milky. The breathing was rapid and 
obstructed and the animals died in a few days. The nasal passages and trachea 
were injected and hemorrhagic, and there were often small ulcerations on the nasal 
septum. There were caseous nodules in the lungs; the spleen, which was 
enlarged and contained small discrete lesions, resembled the spleen of a rodent which 
has died from plague. B. whitmori was cultivated from the nasal discharge and 
from the caseous nodules. 

Every year since this outbreak we have seen sporadic cases of melioidosis, not 
only among laboratory animals but also in wild rodents. In these sporadic cases 
the disease runs a more chronic course; there is little or no discharge from the 
eyes and nose, but the animal becomes very thin and dies with extensive caseous 
lesions in the lungs. 

Subcutaneous inoculation of infected pus, or of a culture of B. whitmori, does not 
reproduce the disease as it occurs in nature, but causes a local necrosis. The 
infection spreads along the lymphatics to the nearest glands, which suppurate, and 
death occurs from septicemia in about two weeks. If many organisms are 
injected, death may take place within eighteen hours from septicemia. The inoculation 
of a few bacilli into the peritoneal cavity of a guinea-pig causes peritonitis, with 
scattered nodules in the omentum and viscera. If the guinea-pig is a male, an 
enlargement of the testes, similar to that in Strauss’s reaction in glanders, appears 
within forty-eight hours. The tunica vaginalis becomes thickened and full of small 
suppurating nodules; subsequently it is converted into a caseous mass adherent to 
the skin. 

Although the natural features of the disease are not produced by subcutaneous 
or intraperitoneal inoculation, they follow infection caused by ingestion or 
inhalation. If a culture of B. whitmori is sprinkled on a guinea-pig’s food, or if 
a little is painted on the mucous membrane of its nose, it dies in a week or ten days, 
with a milky discharge from the nose, obstructed breathing and all the signs of the 
disease as it occurs during an epizodétic. 

Sheep, goats and monkeys have been infected by inoculation. Horses and pigs 
are unaffected by the ingestion of virulent cultures, and attempts to infect them 
by intravenous and intranasal injections have proved unsuccessful. Subcu- 
taneous inoculation produces only a localized suppuration which disappears in a 
week or two without any trace of generalization. Although it has not been found 
possible to infect horses artificially, a transient, localized, natural infection has been 
seen on one occasion (Stanton, Fletcher and Symonds, 1927). 

A racehorse, in Kuala Lumpur, which was out of condition, had an intermittent, muco- 
surulent nasal discharge, from which B. whitmort was isolated repeatedly over a period of 
ifteen months. The horse was shot six months after the last occasion on which B. whitmori 
vas cultivated, but no trace of the disease could be discovered, nor was the organism isolated 
rom the nose or tissues. The animal had recovered completely. 

It is clear that horses are highly resistant to infection. Man himself is not 
‘asily infected, otherwise cases would probably have occurred in the laboratory, 
amongst those engaged in handling infected animals. 

Bacillus whitmori.—This can be easily cultivated from the lesions wherever they 
ire found, but it rarely occurs in large numbers in films made from the discharges or 
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from the affected organs. An excellent account of the organism was given by Whitmoie 
in 1913. It is a Gram-negative bacillus, which shows bipolar-staining with carbol- 
fuchsin or Leishman’s stain, but this feature disappears to a large extent on culture, 
and it is difficult to distinguish the organism from B. mallei by its morphology alone. 
It grows profusely on ordinary culture media, and—a most important property- 

young cultures are actively motile. It forms a wrinkled pellicle on the surface o/ 
broth. Another characteristic feature of B. whitmori is its growth on 5 per cent. 
glycerin agar.. When a glycerin agar slant is inoculated, a characteristic wrinkling 
and corrugation of the resulting growth begin after forty-eight hours, and, by the 
end of a week, the culture is heaped up and rugose like an old culture of tubercle 
bacilli. 

B. whitmori grows in two forms on glycerin agar; in addition to the more 
common corrugated form, a slimy, mucoid variety, with some resemblance to 
B. mallei, has been isolated on several occasions (Stanton and Fletcher, 1924). 

Agglutination, absorption, and complement-fixation tests show that the two forms 
are serologically identical; moreover, if «a mucoid colony be inoculated into broth, 
incubated for a few days, and then plated out, a number of corrugated colonies will 
be found mixed with the mucoids from which they have taken origin. Colonies of 
both types have been isolated from the same specimen of pus collected from an 
abscess, and occasionally, corrugated forms have been grown from one of a patient's 
organs, and mucoids from another. Freshly isolated, highly virulent strains are 
usually very corrugated ; the corrugated and mucoid forms of B. whitmori do not 
correspond with the rough and smooth forms of organisms of the B. coli group. 





TABLE SHOWING THE PRINCIPAL FEATURES OF 3. WHITMORI. 


A delicate rod with rounded ends, coccoid in old cultures. 
Actively motile in young cultures. 
Stains easily. Bipolar in pus. Gram-negative. 
Grows profusely on ordinary media. 
Wrinkled pellicle on surface of liquid media. 
Characteristic corrugated growth on glycerin agar. 
White opaque growth on ordinary agar. 
Liquefies gelatine. 
No growth without oxygen. 
lactose, manitol ) 
Acid but no gas in + saccharose, dulcitol + in about four days. 
{ glucose ) 
Many old strains ferment only glucose. 
Litmus milk, becomes acid in three days. In five days, separates into curd, whey, and 
granular deposit. 
Alkaligenic in broth culture. Reduces nitrates. Decomposes sodium fumarate. 
Does not form indol, hydrolyse starch, or produce hydrogen sulphide. 
; four weeks or more in dust, dirty water, or feces. 
Can survive - two weeks in urine. 
{ one week in putrid, maggoty cadaver. 
Quickly killed by heat and disinfectants. 


The Relationship of B. whitmori and B. mallei.—Cultures of the mucoid form 
of B. whitmori are very similar in appearance to cultures of B. mallet, but they are 
easily distinguished by the motility of the former. The corrugated form ot! 
B. whitmori gives a dull, dirty-white growth on potato. The mucoid form is 
very like B. mallei, but grows more profusely and is of a lighter yellow. 

Agglutination, absorption, and complement-fixation tests have been carried out 
(Stanton and Fletcher, 1925) with: (1) three strains of B. mallet from the Nationa! 
Collection; namely, strain A, strain Egypt, and strain Minett; (2) a strain o! 
B. mallei from Java; (3) a strain of B. mallei from Muktesar, in India ; (4) fourteer 
strains of B. whitmort. It was shown, by these tests, that the strains of B. malle: 
from Java and Muktesar were very closely related to the B. whitmori strains, which 
formed a homogeneous group. The three strains of B. mallet from the Nationa! 
Collection showed little relationship either with B. whitmori or with the strains o! 
B. mallei from Java and Muktesar. 
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The mallein test in melioidosis needs further investigation by those with 
experience of its use in glanders. The acute nature of the disease renders cutaneous 
tests of little value, and experiments made with boiled cultures of B. whitmori, 
crown for several weeks in glycerin broth, have not been satisfactory as a means of 
diagnosis, either in man, or in animals. In one of the rare chronic cases, Stanton 
and Fletcher (1925) obtained a positive reaction with mallein which had been 
prepared in Java, where some of the strains of B. mallet bear a close serological 
relationship to B. whitmori. Mallein tests in laboratory animals have not been 
found useful in diagnosis, and, in the case of the horse which we have mentioned as 
having a transient infection of the nasal passages, the test was negative with 
samples of mallein both from Java and from England. 


Lantern slides exhibiting various phases of the disease were shown. | 
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Sir John Moore said he would state his experience relating to glanders and 
other allied diseases. It was true that at present there were no cases of glanders in 
this country, for which there was reason for thankfulness as in former days it was 
necessary to fight it constantly. Hence perhaps it was only the elder members of 
the profession who could speak of that disease from the clinical side. 

It was known that the diseases which simulated glanders were epizodtic 
lymphangitis and the ulcerative lymphangitis of Nocard seen in France during the 
Great War. He had met with a disease similar to glanders in a battery at 
Barrakpur, near Calcutta, where there were twenty-four cases, the first occurring 
in February, 1894. The disease continued in that battery until 1897. Of those 
twenty-four cases, nineteen animals were cured. One died from a ruptured 
stomach, and others were so badly infected in the tendon sheaths by abscesses, 
ete., that they had to be destroyed. That was before mallein came into general 
use. His (the speaker's) object had been to determine whether the disease was 
vlanders or not. He had treated these cases by the actual cautery. 

The symptoms were very like those of glanders and farcy ; these two diseases 
were in reality one, farcy being an external manifestation of glanders. The disease 
ran along the lymphatics exactly as in farcy. His custom was to “ fire” them with 
what was called a budding iron, and a very good cure resulted after several months. 
rom the pus, which was of a “laudable” appearance, Colonel D. D. Cunningham, 
pathologist and physiologist at the Medical School in Calcutta, had cultivated a bacillus 
und a micrococcus. A natural salt solution of both these organisms was used to 
inoculate four horses, but nothing had been produced by the inoculation except a 
slight fever. He had felt convinced from the beginning, however, that the disease 
was not glanders. He gave it the of name “ ulcerative lymphangitis ” and he read 
« paper on the subject before the Central Veterinary Society which was recorded 
in the veterinary journals. It was only after he had left Calcutta that the animals 
were tested with mallein. None of the animals in the battery gave a reaction. 

In addition, there were twenty mules of a mule corps in Calcutta affected with 

he same disease. They also were cured by actual cautery and took part in the 
Chitral Expedition of 1895. That fact, he considered, proved that the disease was 
ot glanders. Thinking over the matter since, he had concluded that it was epizodtic 
ymphangitis; he could not, however, reconcile this with Colonel Cunningham’s 
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observations, as epizoétic lymphangitis was due to the cryptococcus of Rivolta. 
Since seeing the slides exhibited by Dr. Fletcher he felt that it would have 
been interesting to have known about melioidosis at that time. In doubtful 
cases of abscess of lymphatics simulating farcy, all one had to do was to test with 
mallein. Glanders would give a positive reaction, whilst in other diseases nothing 
would happen. In France, the condition “ ulcerative lymphangitis of Nocard ” cause: 
a good deal of trouble and vaccine therapy was adopted. This disease was associated 
with much nephritis ; in fact, the pus for the manufacture of the vaccine was, as 1 
rule, derived from the kidney abscesses. 

When in private praetice in Manchester—from 1885 to 1889—he had seen 
many cases of glanders in horses, in all its forms. He had also seen a very peculiar 
manifestation of the disease, an articular form affecting the stifle joints. 

In India he had had a severe experience of the disease, especially in one battery an 
several regiments of cavalry. In the United States, during the Boer War, he served 
ona remount commission. In those days maliein was used subcutaneously, and there 
were difficulties with regard to the testing. A clinical case of glanders, tested with 
mallein would give no reaction. That he could understand, because such an animal 
would probably have enough mallein in its system to counter any reaction. But in 
about every five-hundredth case tested he found that though there was no reaction, 
an animal would exhibit clinical glanders from the fourteenth to sixteenth day after 
application of the test. He had the idea that if mallein did not give a positive 
reaction, it might produce the disease a fortnight afterwards by a process of 
chemiotaxis. But Sir John McFadyean, whom he consulted, did not agree with that 
view. 

There was now a much better system of testing with mallein. In France, at the 
beginning of the War, the old method of subcutaneous testing was carried out. 
Then the French authorities demonstrated the intradermal palpebral method: 
that system was adopted, and subsequently adhered to. 

Fortunately, in that theatre of war, they had no cases of glanders, which had 
been such a trouble with horses in previous campaigns. There had been three 
menaces of the disease: one from the Germans in the early days of the War, 
one from Italy before the War ended, and a very strong menace from Portuguese 
horses, which were bringing clinical cases of glanders into France at that time. He 
(the speaker) had therefore refused to allow Portuguese horses near the British Forces 
unless they had twice given a negative result on testing. 

He had since been asked what percentage efficiency he attributed to the 
intradermal palpebral method of testing. His reply was “100 per cent.” He 
was certain that to this system was owing the freedom from the disease of the 
British Forces in France during the Great War. It was a fact to be proud of that 
on demobilization not a single case of glanders was introduced into this country. 

Americans said that certain range horses were cured of glanders naturally. At 
his depot in the United States he saw one horse which had a large hole through the 
nasal septum, but he felt uncertain about its having had glanders. He did not think 
there was any cure for glanders at all, neither did he believe that by biological means 
immunity against the disease could be procured. 


Professor S. H. Gaiger [Communicated]: Particulars of my own case wer 
published in two articles in the Journal of C omparative Pathology and Therapeutics, 
the first in 1913 (vol. xxvi, p. 223), and the second in 1916 (vol. xxix, p. 26). In 
these the course of the infection is described in considerable detail, and I would 
refer anyone interested to the articles themselves. 

It probably falls to the lot of few who have had the misfortune to contrac’ 
infection with the B. mallet to live to describe their own cases, but my 
experiences were such as to be a warning to others to do all in their power to avoid 
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having to try conclusions with this organism. It took my system a period of two 
years and four months to overcome the first attack; then, after eight months’ 
apparent recovery, a severe attack of malarial fever caused a relapse which 
took a further period of one year and ten months to overcome. 

It is now just over thirteen years since the last lesion healed, and recovery is 
apparently complete. During these years I have several times been very carefully 
medically examined and passed as a “’ firsé-class life.” 


Infection undoubtedly occurred by way of the alimentary canal. At the time I was on 
the staff of the Punjab Veterinary College, and was interested in the diagnosis of a pyemic 
infection in a polo pony. This pony had been fired in the College for sprained tendon, and 
from the seat of firing, a lymphangitis had started, ending in pyemia, in the course of which 
skin abscesses appeared on parts of the body remote from the sprained tendons. As I knew 
this polo pony well it did not at first strike me that the infection was glanders, and I rather 
expected to find another organism. I opened a skin abscess on the pony’s forehead and 
made cultures which yielded a Gram-negative bacillus in forty-eight hours, and I became 
suspicious that it might be the B. mallei. I sowed cultures on potato and inoculated a 
guinea-pig with culture. The potato gave a chromogenic growth and the guinea-pig developed 
an orchitis. By the time I had completed the diagnosis I was distinctly unwell myself. 
This “unwell” feeling lasted some days and then developed into illness, sometimes with 
high fever and rheumatic pains, but for three weeks was insufficient to keep me in bed for 
more than a few days. 

The attack proper began when the disease became localized in the left hand, in which an 
acute infection set in by way of the lymphatics. The acute lymphangitis was overcome 
and a chronic form of the disease commenced. An occasional blood-infection occurred, 
setting up lesions in remote parts, the right wrist and left ankle for example, these forming 
new centres from which the disease spread locally by way of the lymphatics. The lesions 
favoured the lymphatic system in the neighbourhood of the joints. In the first attack 
forty-five operations were performed, twenty-seven of which were carried out under a general 
anesthetic. At one of the latter the left arm was removed. 

The second attack was complicated by severe malaria, upon which even a daily dose of 
30 gr. of quinine came to have little or no effect. Glanders and malaria aggravated each 
other and together nearly brought about a fatal termination. This attack was rendered 
much worse owing to the involvement of the nasal cavity, the accessory sinuses, and by 
the occurrence of serious hemorrhage. In the second attack a further thirty-seven operations 
were performed under local anesthesia. 


I have often been asked to what I ascribe my recovery. I think it was due 
mainly to a strong constitution, and to the fact that I had three weeks’ grace before 
the disease localized itself and the acute lymphangitis set in. During that three 
weeks my system possibly acquired some immunity to meet the main attack. As it 
was, the acute lymphangitis was only a little short of a fatal termination. As is well 
known, in most cases of human glanders death occurs in a few weeks in spite of all that 
medical skill cando. Another factor, which undoubtedly was the means of avoiding 
a fatal termination, was change of scene and surroundings coming at each critical 
period. My case was undoubtedly looked upon as hopeless during the second attack, 
when I was put on board the first mail boat to leave Bombay after the declaration 
of war in 1914. The daily interest and excitement of that voyage provided enough 
stimulus to help me to turn the scales against the disease. In 1911, during the first 
attack, just after the left arm was removed, a general infection set in; this seemed 
likely to end fatally in a London nursing-home, but removal by ambulance into the 
country, where the bulk of my time was passed out of doors, again turned the scales 
in my favour. In saying this, I do not wish to detract from the wonderful care 
hestowed on me by surgeons, physicians and pathologists, nearly forty of whom 
treated me in various places. Without that skill and care my case would very soon 
have ended fatally. 

I am afraid this case of mine provides little knowledge which might be of use in 
ther cases. Curiously enough, there was at first an unwillingness on the part 
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of the doctors to accept a diagnosis of glanders, in spite of the history. I even 
tried to persuade myself it cculd not be true, though I made my own cultures 
when an abscess was opened under local anesthesia and I obtained a typical 
growth. It should be remembered that the inoculation of potato and of a male 
guinea-pig provides sufficient evidence for identification of a non-motile bacillus 
such as Bacillus mallet. Treatment with mallein is only likely to precipitate 
a fatal termination. Vaccines made of Bacillus mallei had no apparent effect in my 
case but an autogenous vaccine containing a staphylococcus helped to clear up the 
secondary hone infection in some of my lesions. Glanders has been ‘described 
as “the most painful disease from which man can suffer,” and I am inclined to 
think that, from what I went through, that view must be correct. 


Professor Frederick Hobday: Under the heading of “ Glanders and Kindred 
Diseases,” I am presuming that one particularly wishes to refer to those kindred 
diseases of animals which are contagious to man or which have some analogy in 
their symptoms. But I think it is not out of place in a mixed assembly like this 
lightly to touch upon the fact that certain diseases of the horse have on many 
occasions been mistaken by the layman for this dreaded disease, glanders. In one 
instance which came to my knowledge the mistaken diagnosis of a layman in 
authority, in a situation where no veterinary officer was available, unnecessarily 
cost the lives of over thirty horses—the transport officer in authority diagnosing 
glanders. It is also necessary to emphasize the fact that glanders itself is a disease 
which is practically only met with in the horse, or in animals of the equine tribe such 
as the ass, mule, zebra, etc., for I have seen it stated in the medical press that a man 
has caught glanders from a cow, and, so far as I am aware, the cow tribe is 
insusceptible. 

To-day glanders is non-existent in Great Britain, but in the days when it was 
prevalent in London and other large cities the veterinary practitioner was always 
more or less suspicious of any complaint (particularly in an old horse) in which 
there were present such symptoms as a nasal discharge and a swelling under the jaw. 
To the young practitioner these symptoms were often a pitfall, and, until the 
discovery of mallein, mistakes were frequently made. Thanks to the knowledge 
of the value of mallein, glanders has been stamped out of Great Britain, and although 
one outbreak was reported during the past year it is gratifying to know that there 
has been no further case, even one of suspicion, and that, to all intents and purposes, 
we can now consider this country to be free, whereas only so recently as twenty 
years ago, in London alone there was an average of about 1,800 equine cases annually. 
This is a matter upon which not only the veterinary, but also the human, branch of 
medicine is to be congratulated, for, as long as the veterinarian keeps glanders out 
of the horse kingdom so long will the medical man know that it will be impossible for 
human subjects—with the exception perhaps of workers in experimental laboratories- 
to become infected with this disease. 

There can be no better illustration of the value of mallein than the fact. that 
during the Great War, of all the hundred thousands of horses and mules enlisted 
in the British Army, not a single animal was ever reported as having been a subject 
of glanders when the time came for final disposal and when upwards of 100,000 
were sold into civil life. I happen to have with me some photographs of horses 
reacting to the intradermo-palpebral test—in fact the first two cases. 

When I said that there were other diseases of the horse which simulate glanders 
in some symptomatic respect, I referred particularly to those with nasal discharge, 
such as influenza, and what we, in veterinary parlance, term “strangles.”” These 
complaints are still with us, it is true, but the veterinary practitioners do not nov 
need to have anything more than a suspicion of glanders crossing their minds when 
_ they see a nasal discharge. 
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Captain E. A. Watson, chief veterinary bacteriologist to the Government of 
Canada, produced the serum which cured two men who had caught glanders from 
some glandered horses. I communicated with Captain Watson some three years 
later, and he stated that they were still alive and in good health. 


Professor G. H. Wooldridge: What has struck me most in the discussion 
is the resemblance between B. mallet and B. whitmori. In this country melioidosis 
is not met with; in India, however, confusion is likely. For instance, an attempt 
might be made to produce mallein from an organism believed to be B. mallei but 
eventually proved to be B. whitmori. 

I wonder whether experiments have been carried out as to the possibility in 
glandered horses of reactions due to a material corresponding with mallein, prepared 
from B. whitmori, and, conversely, whether true mallein injected into some of the 
smaller animals known to be infected with melioidosis would provoke a reaction. 
If by accident or mistake the wrong organism were used in the preparation of 
mallein it is conceivable that no reaction in the mallein horse would be provoked, 
and such horses would be a danger to the rest of the tribe and to the human beings 
handling them. 

I was much interested in the record of Professor Gaiger’s experience, and especially 
in the statement that infection undoubtedly occurred by ingestion. Most of the lesions 
described by him were superficial, and one would have been inclined to think that in 
the first instance they might have been occasioned by an inoculation in the left hand, 
rather than by ingestion of the virus. Still, serious lesions can be produced in parts 
of the body remote from the alimentary tract by ingestion of the bacillus of glanders; 
this was shown years ago by Professor Sir John McFadyean when a heated discussion 
took place between himself and the late Mr. William Hunting, one of the greatest 
authorities on clinical glanders in the horse. McFadyean thought—mainly because of 
the situation of what appeared to be primary lesions—that infection occurred chiefly 
by respiration. Hunting, on the other hand, speaking from a wide clinical experience, 
declared it must be caused chiefly by ingestion. McFadyean carried out experiments 
to establish what he regarded as the correct view. He took several horses which 
had failed to react to mallein and which were kept under conditions such as precluded 
the possibility of infection during thesexperiment, and on making potato cultures of 
“landers and inserting them into a cylinder of potato and sealing the ends so that it 
was impossible for escape to take place, these doses were administered as a bolus, so 
that there was no chance of infection in the region of the throat, or the lymphatics 
in the locality. Ultimately the horses were destroyed, and in some instances the 
remarkable feature was the scarcity of lesions in the abdominal cavity, and the great 
number of lesions, which looked like primary lesions, in the lungs. It is not always 
fair to judge the origin of a lesion by its situation, as the route chosen is quite 
likely to be the roundabout one. But local cutaneous infection in the horse is not 
uncommon, and usually there are lesions up the limbs in the first place. 

It has been argued that mallein may, in many instances, exert some curative 
effect. I think it more likely that the cases in horses which have reacted directly 
to mallein in the first instance, and later, after repeated injections of mallein, have 
failed to react, and post-mortem have given no biological reaction or cultural growths 
because there was sterility by that time, have been cases of spontaneous recovery 
from a mild infection, rather than of cure by mallein. 

In the slides shown this evening, there is a distinct difference in nature between 
the lesions in glanders and those in melioidosis. In my own experience, in glanders, 
caseation of the lesions which appears to be a common event in melioidosis is very 
‘are, though breaking down of the lesions occasionally takes place, and calcification 
may occur. 

Mr. Thomas Dalling.—The Non-Specific Reaction of Mallein.—The sub- 
sutaneous use of mallein has been practised in this country for many years and it 

s chiefly due to its application that the country to-day is free from glanders. 
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Concentrated mallein used by the intrapalpebral method was responsible for the very 
low incidence of glanders among horses, ete., during the late war. 

In “normal” horses affected with glanders both types of mallein produce specific 
reactions characterized by special temperature curves, swellings, discharges, etc., and 
in unaffected animals such reactions are not produced. In 1908 Sudmersen ani 
Glenny published the results of their observations on reactions produced by mallein 
_ in horses undergoing immunization against bacteria and their products other than 
B. mallei. They showed that in some cases mallein produced non-specific reactions 
which, with slight differences, corresponded very closely to the reaction produced by 
mallein in a glandered horse. 

In 1925 I happened to be associated with a group of horses which responded in 
some degree to mallein. 


Horse No. 1508, one of a group of seventy-eight undergoing immunization, was placed 
under close observation because of a persistent high temperature. A careful examination 
showed the presence of many small petechial hemorrhages on the nasal mucous membrane. 
A thickish mucoid discharge was also present. A consultation of veterinary surgeons resulted 
in its being classified as a suspicious case of glanders, and in collaboration with the veterinary 
inspector to the local authority the animal was tested with mallein by the intrapalpebra! 
method. A typical reaction was produced, accompanied by a profuse sero-sanguineous nasal 
discharge. The diagnosis of glanders seemed certain and the animal was killed at once and a 
post-mortem examination carried out. No lesions of glanders were seen. Scrapings from the 
nasel mucous membrane were injected into male guinea-pigs and, in one, an abscess developed 
in the testis, from which a small Gram-negative bacillus, almost coccoid in form, was isolated. 
This organism was shown to be pathogenic for laboratory animals, e.g., 0-1 ¢.c. of broth 
culture, injected intraperitoneally, killed guinea-pigs and produced a constant picture of 
profuse hemorrhagic infiltration of the various internal organs including the testes and 
epididymis. The late Sir Stewart Stockman who examined the organism agreed that it was 
not B. mallet. It was decided, in collaboration with the veterinary inspector, to test the 
remaining seventy-seven animals with mallein. This was done by both the intrapalpebral and 
subcutaneous methods. Sixty gave clear negative results to both tests, three gave typical 
reactions to both tests and fourteen gave doubtful reactions. A negative reaction meant that 
there was little or no thermal disturbance or local swelling following the injection of mallein 
subcutaneously and no alteration in the eye or appendages after the intrapalpebral application. 
A doubtful reactor was classified as such when showing some temperature reaction or local 
swelling, but not of the recognized typical character, or when showing an atypical eye 
reaction. The three positive reactors gave typical reactions to both methods of testing. All 
of the seventy-eight animals had been tested with mallein from three months to two years 
previously and all had given negative results. Examination of the nasal mucous membrane 
of all horses was carried out; only the three positive reactors showed hemorrhages. The 
positive and doubtful reactors were isolated for six weeks when further tests were made; the 
results were distinctly indefinite. Immunization was proceeded with and when this was 
complete each horse was bled out and subjected to a careful post-mortem examination ; in 
no case was there any evidence of glanders iesions. 


This experience confirms the fact that non-specific reactors to mallein can be 
obtained and it shows, possibly for the first time, that such non-specific reactions 
are not confined to the subcutaneous test but are also forthcoming with the intra- 
palpebral test. The organism we isolated may have been responsible for the 
production of nasal hemorrhages simulating a phase in the course of a glanders 
infection. 


Mr. E. Alfred West: During the era of prevalence of glanders and farcy, the 
number of horses working in London and other large towns was immensely greater 
than it is to-day. For instance, the London General Omnibus Company were 
working 15,000 horses, and some of the tramways companies over 5,000 each ; 
there were also numerous studs of over 1,000. Horses at that time worked under 
very much worse conditions, being out of their stables from ten to twelve hours each 
day ; they were frequently overloaded, and were indifferently fed. It is obvious, 
therefore, that they readily succumbed to infection. 
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In 1892 there were 1,657 outbreaks of glanders reported, and if you add to this 
figure the unreported cases, you will have some conception of the extent of the disease. 
lt was no uncommon thing for animals to be working with a discharge from both 
nostrils, and to see a carman take a piece of rag from his pocket and use it to wipe 
away the discharge. The disease occupied the attention and anxious consideration 
of every busy practitioner. My own practice was amongst large studs of cab and 
omnibus horses and it was throughout this class that the disease was most rife. 

Directors and managers of large transport companies and especially owners 
of small studs, were uneducated in the matter of contagious diseases, and 
consequently difficult for veterinary surgeons to deal with. These owners were far 
more concerned in trying to hide diseased cases from the veterinary inspector than 
in facing and dealing with the situation in a satisfactory manner; so, of course, 
glanders and farey spread in the Metropolis to an alarming extent. 

Another fixed idea in the minds of horse owners was that farcy, which they 
looked upon as being distinct from glanders, was curable, and pressure was brought 
upon the veterinary surgeon to use his best efforts to cure. The animals which 
showed least immunity were either newly purchased horses from the country or those 
which were approaching the end of their working life. A large percentage of the 
younger animals followed the usual course of developing catarrhal, laryngeal and 
pneumonic ailments soon after their arrival in town stables. Many of these cases 
instead of responding to treatment “hung fire’’ for the reason that, as a sequel to 
their affections, glanders and farcy developed. Having treated the animal for some 
days, on one of your calls you would find your patient with an enlarged limb, on the 
outer or inner surface of which was to be seen the cord-like enlargement of the 
lymphatic glands, one or two or more of which might be discharging pus and a 
glairy fluid. The losses to the companies and owners became in some instances so 
serious that where the stables were old and dilapidated they were pulled down and 
new ones erected in the hope of getting rid of the disease in this way; but, as often 
as not, infected cases appeared in the new stables to a greater extent than in the old. 
| have in mind two instances in my district in which modern and up-to-date iron and 
concrete structures replaced old, wooden ones, but this did not lessen the number of 
cases. When determined efforts were made to stamp out the disease, and owners at 
last permitted their veterinary advisers a free hand to slaughter, the number of 
animals slaughtered, viewed in the light of our present decreased horse population, 
seems amazing. I went to Birmingham in, I think, 1898 to inspect for valuation a 
stud of 400 horses, with instructions to have any animals affected with glanders 
slaughtered straight away. My inspection took place on a Sunday, and by Monday 
night sixty-eight infected animals were killed. This shows that the p) ovinces, as well 
as London, were riddled with the disease. 

It has to be remembered that although legislative orders in regard to glanders 
had been in existence as far back as 1853, many years had to elspse before they 
could be made sufficiently effective or, at any rate, before they were properly obeyed. 
No real progress was made toward stamping out glanders until mallein was dis- 
covered, and popularized—if I may say so—largely through the eftorts of the late 
William Hunting. Confidence in the efficacy of mallein, the codperaiion of owners, 
and less evasion of the law, were all essential factors in success. 

A great many more human subjects died as a result of contracting the disease 
from the animals under their care, than was at that time generally believed. I can 
myself remember one horse foreman and two or three horsekeepers succumbing. 

We can now see what the legislator, the scientist and the clinician have effectea 
hy their united efforts. For my own part I have not seen a case of glanders since 
the days before the War. 




















JOINT DISCUSSION No. 5. 


Sections of War and Surgery. 


[February 6, 1929. | 


DISCUSSION ON THE NECESSITY FOR EARLY DIAGNOSIS 
IN THE TREATMENT OF SPINAL INJURIES. 


Group-Captain H. V. Wells.—The diagnosis of injuries to the spinal column, 
as the result of aeroplane crashes, has become very important, not only to the 
Royal Air Force, but to the medical profession generally, now that civilian flying 
is increasing. 

It is not the obvious injuries with which we are chiefly concerned, but those in 
which the signs and symptoms are not obvious—cases in which the body of a vertebra 
is fractured with no immediate or grave involvement of the spinal cord or spinal 
nerves, and therefore in which there is little indication of such a fracture. Attention 
has been called to this type of injury by “ missed cases”; here, weeks or even 
months later, we find a spinal curvature or a definite neuritis with involvement of 
the spinal nerves, and a skiagram taken at this later date makes the injury fairly 
obvious. We have followed up cases, and when the history has shown an aeroplane 
accident, not always serious, and the medical officer has recorded bruising or straining 
of the muscles of the back, the patient may have been rested in bed for a few days, 
with massage treatment, and then gone back to duty. Weeks later he seeks medical 
advice because he has shooting pains or cannot straighten his back properly. 
A skiagram and further opinions are now necessary; these disclose an undoubted 
fracture and the damage is beyond rectification except by extreme measures. 

To -understand fractures of this type, we must divide them into “ upper’’ and 
“lower,” i.e., those of the upper, flexible part of the spine, and those of the lower, 
more rigid, region. 

Fractures of the Upper Region.—These are caused by the spine being forcibly 
bent upon itself, the head being forced forward upon the curved upper spine; 
the position about the second or third dorsal vertebra probably receives the maximum 
compression. At one time we thought the fact that the pilot was secured by a belt 
or harness contributed to this by fixation at the waist, but these belts are loose 
enough to allow freedom of movement and are simply to keep the man in the 
aeroplane. 

Fractures of the Lower Region.—These are caused by the weight of the head and 
chest supported on the lumbar spine, the impact being reinforced by the rebound 
transmitted through the lower limbs. It is not difficult to realize that with the legs 
braced against the rudder bar, in apprehension, the anatomieal provisions for 
dispersing shocks are eliminated, and the whole force is concentrated on the lumbar 
spine which has therefore both these impulses to withstand, the resulting compression 
being borne almost entirely by the bodies of the vertebrae. 

We are concerned with a compression fracture involving the vertebral body only. 
There is crushing of the cancellous tissue, and apparently, the blow having been 
struck, the spinal column springs back. What are the signs of such an injury ? 
The patient complains merely of stiffness and pain in the back; examination shows 
10 displacement in the lines of the spine, the spinous processes show no irregularity, 
and presumably, there being no spinal cord injury, reflexes are normal. The medical 
officer diagnoses strain of the muscles of the back and treats accordingly. He 
possibly does not consider X-ray examination necessary. It is only when rarefaction 
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of the bone has set in and the weight on the fractured vertebra has caused it to sink 
under pressure that the injury is disclosed. 

If the spine is radiographed in all such cases, will the skiagram at this eaily 
period show anything definite? There is no appreciable displacement, the crushed 
vertebra has come back into position near to its normal outline, and, although the 
bony outline may be a little suspicious, we are still in doubt. The only things on 
which the medical officer can rely are :— 

(1) History of the Accident——This he should always obtain, e.g., the angle and 
probable speed at which the aircraft struck the ground. We can assume that if the 
propeller and leading edges of the aeroplane are much damaged, the impact was 
enough to damage the spinal column. 

(2) Pain.—This is important ; in the old days a diagnosis of a fractured rib often 
rested on the persistence of pain, but in spinal cases pain alone is not a sure guide. 

(3) Skiagrams.—These can give little help when there is no marked displacement. 

Many patients who have been involved in flying accidents have subsequently 
suffered for varying periods with definite pain in the lumbar region, with maximum 
tenderness definitely located over one or other of the lumbar vertebre; yet X-ray 
examinations have revealed no signs of a bony lesion. 

All these patients have subsequently recovered without residual symptoms, and 
it is suggested that in these cases the lumbar vertebre suffered from the effects of 
compression without fracture, but were severely bruised. 

Possibly severe compression may cause some lesion of the bone—with or without 
definite fracture—which results in subsequent absorption of bony tissue. Are there 
any means of detecting this, and can any treatment ward off the danger ?—such for 
instance as calcium, vitamins or endocrine therapy, on the analogy of osteomalacia, 
rickets, etc. 

But from the skiagram, which after all is not always infallible in diagnosis of 
spinal injuries, there appears to be no guiding factor as to whether the lesion 
is minor or major; indeed, it would seem that X-ray examination is more often of 
use after some lapse of time, when an old fracture may be revealed which at the 
time of the injury was not apparent. 

If this is so, the right policy would be that a patient complaining of pain in the 
back after a serious accident should invariably be treated as a potential case of 
fracture; but to lay this down as a hard-and-fast rule would involve unnecessary loss 
of a considerable number of “ man-hours” purely as a matter of safeguard. 

It is important to remember that in aeroplane accidents, although the lower 
limbs or head may have obviously suffered, the spinal column has undergone a great 
strain and may not have escaped injury. 


Sir Percy Sargent: Since the War the cases I have seen of spinal injury 
have been mostly due either to colliery accidents or to hunting accidents. In the 
former class the injury is usually caused by the fall of a mass of coal or stone upon 
the back whilst the man is stooping ; in the hunting accidents the mechanism of the 
damage is not always so clear, but it is probable that hyperflexion of the spine often 
plays the chief part. 

When, in any case, the force is extreme, the common “ fracture-dislocation ” 
results, usually with gross injury to the spinal cord or cauda equina. These 
structures may, of course, be seriously damaged with no apparent bone injury, also 
without any obvious symptoms at the time—the foundations may be laid for late 
traumatic lesions of the cord and nerve-roots. 

Of the gross injuries with paraplegia I do not propose to speak, but will limit 
myself to cases in which no conspicuous damage is done, but from which the patients 
may suffer considerable disability later. Diagnosis and prognosis are notoriously 
difticult in such cases, and it is wise to impose upon these patients a probationary 
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period, not necessarily of rest, and certainly not of rest alone, but also of observation 
and treatment. A systematic neurological examination should be made, and the 
result recorded ; equally necessary is a good radiographic examination, lateral as well 
as antero-posterior skiagrams being taken. Slight bony injuries are difficult to 
recognize radiographically, and in themselves are probably of no great importance. 
lt is, I think, the concomitant injuries of ligaments and muscles upon which stress 
should be laid, not only on account of the persistent local and referred pains which 
are apt to follow, but also on account of the possible onset of bony deformity at a 
later date. 

It is quite certain that a spine which appears normal radiographically imme- 
diately after the accident, may, months afterwards, show atrophy and collapse of 
one or more vertebral bodies similar in appearance to that of a typical “ crush” 
fracture. The name “ Kiimmell’s disease’’ has unhappily been applied to this 
condition, and the equally unfortunate term “ post-traumatic spondylitis” has also 
been employed. Both names are objectionable because they imply disease or 
inflammation, neither of which has been shown to exist, and the condition is quite 
distinet from tuberculous caries following upon injury. In some cases the deformity 
is merely an exaggeration of a crush fracture produced at the accident. ‘‘ Kiimmell’s 
disease’ has been attributed to haemorrhage into the cancellous tissue of the vertebral 
body, and also, without any foundation, to injury of hypothetical trophic nerves 
to the bone, a pathological conception which is not far removed from that of the 
osteopathist. The probable explanation of the changes in “ Kiimmell’s disease ”’ 
is a mechanical one, and merely depends on the excessive pressure upon the 
vertebral bodies when the posterior ligaments and muscles are so damaged that they 
no longer take their fair share of the burden. Once the bodies have begun to collapse 
the process is likely to be progressive, unless arrested by treatment which supports 
the spine from behind. Mere recumbency will only stop collapse by taking off the 
body weight; when this is adopted the muscles should be strengthened at the same 
time by active treatment. Where recumbency is not employed, a spinal ‘brace 
should be used, the muscles being treated at the same time. 

It has been suggested—and possibly there are cases in which operative measures 
might legitimately be employed—that bone-grafting should be performed with the 
object of attaining permanent fixation of the spinous processes, and so preventing 
further collapse of the bodies. In most cases, however, cure of the pain and arrest 
of the oncoming deformity can be obtained by proper treatment of the muscles. 

Another important group comprises cases in which symptoms of pressure upon 
the cord or cauda equina appear months or years after an apparently unimportant 
injury. The condition (first described by Victor Horsley,’ and named by him 
‘ Meningitis cireumscripta serosa”’), in which encysted collections of cerebrospinal 
fluid become tense enough to cause pressure upon the cord, is almost certainly in 
some instances of traumatic origin, and, although not a common condition, 
should be borne in mind in dealing with spinal injuries, even of slight severity. 

The opener of the discussion has raised the question of how best to deal with 
victims of aeroplane accidents who show no signs of severe spinal injury. If all 
were regarded as possible future cases of spinal deformity, or of cord lesion, it is 
clear that there would be a great and unnecessary wastage of “man-hours” in 
the R.A.F. But, although temporary incapacity from injury to muscles and 
ligaments is common enough, the more serious later effects, such as collapse of 
vertebral bodies, and secondary spinal cord symptoms, are comparatively rare. 

As far as the effects of an injury upon the spinal column are concerned, I am sure 
that prolonged incapacity from pain and _ stiffness, or from minor bony lesions, 
can be prevented by proper treatment of the damaged muscles, combined with 


1 Brit, Med. Journ., 1909, (i), 513. 
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such rest at first as may be indicated in any particular case. The possible late effecis 
upon the spinal cord and nerves cannot be foreseen, and must be so rare that in 
this particular connexion they may be disregarded. But one exception to this 
generalization must be made, namely, that those patients who show even slight and 
transient signs of cord injury must be treated with the greatest possible respect, in 
view of the possible development of more serious symptoms at a later date. 


Air Vice-Marshal Munro said that with regard, first to the psychological side, 
during the whole time he (the speaker) had been in the Air Force, the accidents 
in it had corresponded more to those in the hunting field than to those in mines 
or to the traumatic neurasthenia cases which resulted from railway accidents. In the 
Service there had been no claims for compensation on account of spinal injuries, 
neither had there been cases of accident in which there was even a suspicion of a 
psychological factor having complicated the treatment. He (the speaker) recalled 
the case of a senior officer who ran into Kemmel Hill in 1915 and was very 
severely injured. That officer had continued to serve ever since, without inter- 
ruption, and within the last two years the speaker had hunted with him. He 
was now in the hands of an osteopath, who stated that there were symptoms of 
spinal injury. 

He (the speaker) was anxious to learn what was the pathology of these delayed 
cases. Why did symptoms take so long to develop? Sir Perey Sargent had spoken 
of extravasation into the cancellous tissue. Something caused the vertebre to 
collapse some considerable time after the accident; he would much like to know 
what it was. Did the fact that the man continued at duty keep up the pressure, 
thus producing rarefaction? If that were so, one would expect some sclerosis or 
repair to take place. 


Surgeon Vice-Admiral A. Gaskell said that cases of fractured spine occurred 
in the Navy ; these were chiefly cases of men upon whose backs sacks of coal had 
fallen when they were stooping; thus they resembled those referred to by Sir Percy 
Sargent. There were also in the Navy a number of hunting accidents; he had 
been shipmate of three men who had broken their necks in the hunting field, but 
had recovered afterwards. 

He agreed with Captain Wells that the main question was, when a man had 
a bad aeroplane accident, how was one to know what, if any, was his spinal 
damage? Recently, in those cases presenting no immediate obvious spinal signs, 
Mr. Hey Groves had emphasized the importance of always having a radiogram 
taken of accident cases. The Navy had always been supplied with very fine 
material and apparatus of the latest type. In the three home hospitals of the 
Navy there were very good X-ray installations. One of the points in the present 
discussion might well be the need for having the best apparatus, so that reliable 
skiagrams could be taken at the time of the accident. X-rays, however, would 
not show bruised bodies of vertebrxe, which would later become absorbed, owing 
to pressure. Absorption of vertebre occurred largely because the muscles had 
been bruised at the same time, so that they did not then serve as a scaffolding, or as 
guys for the vertebral column, and so the lines of pressure were no longer in 
their normal angle. He (the speaker) considered that was the explanation of the 
occurrence of the late results of accident. In these accidents the muscles were 
terribly bruised and for a long time were able to perform only a fraction of their 
normal work. Nature caused absorption on one side and proliferation on the other, 
and so there was a changed angle in the vertebral column, with, later, a complaint 
of pain and stiffness in the back. Examples of that were seen in all three 
fighting Services. When an accident resulted fatally an autopsy should always be 
carried out, so that something might be learned of the actual damage sustained 
at the time. 
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Major J. M. Weddell said that in compression fractures the trauma produced 
was often minor; the result of the crash, therefore, not being as great as expected, 
added to the difficulty of diagnosis. 

If one saw at a later date a “ missed’ case, the patient was complaining of pain 
in the back, very definite in character, its intensity being increased by movement. 
The man held his back rigid. Deformity might or might not be present. If. 
absent, there might be irregularity of the spinous processes. But what he regarded 
as pathognomonic of the lesion was a definite area of hyperesthesia, the site being 
that of damaged vertebre. He did not know at what period after the actual 
accident this hyperzsthetic area was first in evidence. The radiogram, in a typical 
case, showed deformity or wedge-shaped vertebre. If these indications were present 
at an early stage they were diagnostically helpful. 

With regard to radiograms in these cases, stress had been laid on the importance 
of taking a lateral view. It was equally important to have the patient thoroughly 
prepared. In one case he had to re-radiograph three times to get a satisfactory 
picture, i.e., before a definite fissure-fracture was revealed. : 

The statement that in some of these cases seen late there had been no previous 
pathological lesion, was confusing. If first-class apparatus was used he wondered 
whether, if carefully sought, a fissure of a vertebra could not be found. Sometimes 
2 radiogram taken at the time of the injury showed everything apparently normal, 
but afterwards areas of rarefaction and softening developed and further collapse of 
vertebrae occurred. 


Dr. Bertram Shires said he had no experience of having X-rayed a patient to 
show a fracture when there was none, or none discovered at the time of the accident. 
The cases of which Sir Perey Sargent showed skiagrams were not interfered with 
until they came under that gentleman’s and his own observation; therefore it was 
possible that, had they been X-rayed immediately after the accident, a fracture 
would have been revealed. 

A year ago, at the Section of Orthopzdics, a discussion took place on spinal 
fractures,’ when skiagrams of all kinds of the spinal column after accidents were 
shown. In none of these were fractures shown at late stages which were not 
apparent immediately after the accident. SSome were so slight, however, that they 
might have been missed had not good radiographs been taken, the evidence being 
a slight crushing of the vertebral body. Sir Percy Sargent was constantly seeing 
fractures of the spine, in the cervical, dorsal and lumbar regions, which were old, 
and in which no radiograms were taken immediately after the accident. In his own 
experience, any fracture of the spine should show some change in the vertebral body 
directly after the accident, provided a good radiograph was produced. A mere 
antero-posterior view was useless, as it did not show wedging. Even if these cases 
were missed early at first trial, he did not see why they should not be discovered at 
a second attempt, provided the patient had symptoms and was being X-rayed 

intervals. 

There were examples of congenital deformity of the spine, in which there were 
wedge-shaped vertebral bodies; it was instructive to consider these. In some 
examples there was change in the ossification of the epiphysis. 

If a skiagram was taken immediately after the accident, and another a month or 
so later, it was very unlikely that a fracture would be missed. 


Dr. Morton Smart said he did not think anyone was able to say how much the 

posture of the body depended on the bony part of the spine, and how much on the 

uscular and ligamentous part—that would be very difficult to work out. He had 

ent a great deal of time in the treatment of muscles, and the more he had worked 

at this subject the more had he been impressed with the importance of the muscle 
1 Proceedings, 1928, xxi (Sect. Orthop.), 625. 
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factor in keeping the body erect. If it were agreed that the muscles were of such 
importance, it must be obvious that when the spine was injured, the muscles—tiie 
first line of defence—must give way, with the result that in all fractures of the spine 
the muscles as well as the ligaments were seriously injured. In slight cases of 
compression of a vertebral body—of which he saw many in hunting accidents— 
there was no question that if the patients were put to bed for a time and kept at rest 
they made considerable recovery ; they were able to get up and move in comfort, 
which they had been unable to do before. But, in nearly every case, after beginning 
to move about, a variety of pains developed in the back. Some of these pains were 
referred to a definite area, and some to other parts of the body. He regarded thie 
latter as true muscular strain, due to trying to take pressure off the painful part. 
When cases were treated from the muscular point of view—it being realized that the 
body of a vertebra had been injured, but not severely, so that the muscles were 
brought into a state of good activity—-nearly all the pains disappeared; his experience 
from certain cases in the last eight years had been that the pains did not recur. 
It was sometimes forgotten that, where the muscles were severely injured, in the 
course of repair they became adherent to neighbouring tissues. In a late case with 
the patient suffering pain, the whole of the pain was sometimes due to that cause. 
When this was so, the case cleared up very rapidly when treated from the muscle 
standpoint and the adhesions successfully freed. 

Osteopaths undoubtedly succeeded in curing a number of these cases, because 
they worked on the principle that if a part of the body should move, and was not 
moving in comfort as the result of injury, the treatment to aim at was to make it 
move. Consequently they pulled the part about in all directions, sometimes roughly, 
hitting with sand-bags, etc., thus trying to encourage movements. Undoubtedly 
much harm was done in many cases but it could not be denied that by such methods 
cures were effected when adhesions were successfully freed. Unfortunately the 
osteopath’s stock assertion was that pain and disability were due to a bone 
being out of place. When recovery took place, his statement that he had put 
a displaced bone in position was believed by the patient, and the latter naturally 
criticized adversely his medical attendant for not having discovered the displacement. 

With regard to Sir Percy Sargent’s insistence on the importance of a lateral 
skiagram, he (the speaker) had frequently seen patients who had been injured in the 
hunting field bringing for consultation the good antero-posterior radiograms which 
showed nothing abnormal; but a lateral radiograph at once revealed serious damage. 

Concerning the hyperesthesia and the period at which it was manifested, Sir 
Percy Sargent would be able to say more on that than he himself could, but it always 
occurred within ten or twelve days of the accident. Dr. Shires stated that he 
generally saw cases to be X-rayed in the later stages, but he would remini( 
him of a particular case of compression fracture of the twelfth dorsal vertebra 
The patient had been in bed ten days, and was then made to get up and take exercise. 
This resulted in a great increase in her pain; at about the twelfth day she was 
photographed by Dr. Shires, and the damage to the vertebra was discovered. 
The speaker saw that patient a few days ago; it was now three years since the 
accident, and she was completely cured; there was no change in the bones 
suggestive of Kiimmell’s disease. That patient received muscular treatment. 

When muscles were injured, it was not so much damage to the muscles which 
was important as the later result of such damage. The muscles become weak, 
atonic and lengthened, and in that state efforts of the nervous system to contract 
the muscles were largely wasted. The great effect aimed at in treating the muscles 
by graduated contractions was to produce a contraction which toned them up. As 
the tone recovered, the muscle increased in size, and a strong erector spine was thu: 
able to hold the spine erect. The toning up of the muscles in this region was a) 
essential part of the treatment. 
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Mr. Cecil Wakeley said that spinal injuries had interested him for some 
time. Most of those which he saw in civilian practice were compression fractures. 
In three such cases he had asked the radiographer to take the skiagram with the 
spine extended. In the majority of cases the fracture was wedge-shaped. Fissuring 
might oceur only on one side. In the last of his cases which he had X-rayed it was 
present on both sides. From right to left no fracture was seen, but when the patient 
was put on to his other side and X-rayed, a fissuring fracture was clearly evident. If 
the skiagram were taken in the extended posture, one could see a fissuring fracture 
running through the body of the vertebra ; and if it was not very definite, the patient 
was turned on to his other side and another picture taken, leaving no doubt of what 
had taken place. 


Mr. Paterson Ross said he considered that in the debate there were two out- 
standing questions, first: Was there any way of recognizing in the early stages cases 
which afterwards might prove to be Kiimmell’s disease or wedge-shaped deformity ? 
Second: What was the primary factor which might cause atrophy? What was the 
actual pathology? It might be centred in the question of pain. Those who had 
studied the cases had made a great point of the pain. The spine consisted of a 
series of joints, and with a painful joint would always be associated atrophy of 
surrounding muscles because of the pain. This atrophy caused a diminution of 
support, which led later to the wedge-shaped condition. 


Sir Holburt Waring said it was important to remember that some of these 
injuries might be due to torn ligaments and the consequent adhesions. That was 
the type of injury readily amenable to the bone-setter. Those he had seen of this 
kind had proved readily responsive to manipulative methods. 


Sir Percy Sargent (in reply) said that with regard to the pathology of these 
crush fractures, the condition of the bones and the reason why they collapsed was 
unknown. What was known on that point could be gleaned from a paper by 
Fostick Jones,’ who referred fully to many cases scattered throughout the literature. 
There had been two or three autopsies in cases of crush fractures at an early 
stage : all that was found was a crumpling of the cancellous tissue of the bone, with 
hemorrhage into it. That, however, the speaker considered did not explain why 
collapse of the vertebral bodies should come on so long after the original injury. 

With regard to congenital deformities, which Dr. Shires mentioned, the speaker 
had the idea, from recollections of dissecting-room days, that congenital wedge- 
shaped vertebre were known. He had asked Professor Parsons about this, and 
that gentleman said they were known, but were always lateral, for the reason that 
the vertebral body was developed from two lateral centres; and defect in ossifi- 
cation of them would produce a lateral wedge, not an antero-posterior wedge. 
Professor Parsons did not know of any congenital malformations like these crush 
iractures. 

The point about the muscles had been sufficiently emphasized already, but 
probably many did not know that when a muscle was injured—bruised or torn 

the immediate effect, as pointed out by Dr. Morton Smart, was that the muscle 
became paralysed ; it was so toneless that it could not be brought into contraction. 
On one occasion when he (the speaker) had ruptured some fibres of the gastrocnemius, 
and within three hours was under Dr. Morton Smart’s attention, that gentleman 
‘emonstrated to him that the calf muscles were paralysed, and no contraction 
could be produced by electrical means, nor could he (Sir Perey) bring it about 
voluntarily. He learned that this observation had been made by John Hunter,* who 

istained a similar injury to the calf muscles. 


1 Journ. Amer. Med. Assoc., 1923; 1xxxi, 1860. 
2 Paget (Stephen) ‘‘ John Hunter,’’ 1897. 


























Section of Dermatology. 


February 21, 1929. 


Urticaria Pigmentosa in an Adult.—J. E. M. WicLEY, M.B.—Patient, a 
ealthy male, aged 29, has had the present eruption for about four years. It does 
not cause itching nor does it give rise to any symptoms. He had syphilis ten years 
igo, for which he received treatment, and a Wassermann reaction, in June, 1928, 
proved negative. 

The eruption consists of small red and bluish macules scattered over the trunk, 
ind, to a less extent, over the upper limbs. The lesions become definitely turgescent 
in friction (" urtication’’). No factitious urticaria or dermographism is present. 

A biopsy showed © slight pigmentation of the basal layer, and a moderate number 


f mast cells.”’ 


Pityriasis Rubra Pilaris followed by Psoriasis.—J. E. M. WiGLEY, M.B.— 
Patient, a healthy girl, aged 11, presents typical lesions of psoriasis on the scalp, 
forehead, arms and trunk. She was previously shown at this Section in January, 
1925, when the diagnosis of pityriasis rubra pilaris was made. That condition 
cleared up, in spite of, rather than because of treatment, and she re-appeared with the 
present eruption during the course of the last month. The alternation of these 
diseases, mentioned by most writers, is thus illustrated. 

Dr. GRAHAM LITTLE said he had shown a case of this kind not many months ago; but 
the psoriasis appeared first, and was followed by pityriasis rubra pilaris. He did not regard 


them as identical diseases. 


Infection of Tongue and Lips (?) Monilia.—Shown for Diagnosis.—J. EF. M. 
WIGLEY, M.B.—Patient, a healthy boy, aged 10, has had the present condition of 
his tongue since the age of 16 months. It does not seem to cause him any 
ippreciable pain or discomfort, and his mother says that it does not vary in appear- 
ance from time to time. 

The tongue is large and pale, with a thickened smooth surface, traversed by 
several fissures of moderate depth. On the surface are several greyish-yellow 
patches, varying in size from that of a pin’s head to that of a threepenny piece, and 

aving the appearance of “ wash-leather.” They are situated on the dorsum and 
sides of the tongue, whilst there are some smaller patches on the hard palate. 
The patches cannot be rubbed off, are not painful, and do not vary in size. 

Deep rhagades are present at both angles of the mouth, which are always wet 
with saliva. He has mild blepharitis, and some scurf on his head. 

The Wassermann reaction has been negative on several occasions, and a course 

{ anti-syphilitic treatment has yielded no effect. 

I suggest that the rhagades are due to a chronic monilia or streptococcal 
ifection from the dribbling saliva, but whether the condition of the tongue is of 

the same nature I cannot say. 

Discussion.—Dr. J. M. H. MACLEOD (President) said he believed that the lesions at the 
ner of the mouth were “ perléche.”” He asked whether the tongue had been examined for 
ionilia ; if not, this ought to be done. 

Dr. J. A. DRAKE said this might be a chronic streptococcal glossitis in association with 
ie fissuring. He had seen anti-streptococcal serum used locally for such a condition, with 
iir results. 


JUNE—DERM, 1 











1012 Proceedings of the Royal Society of Medicine 20 


Monilethrix.—KNowsLEY SIBLEY, M.D.—Patient, B., a healthy boy, aged °), 
sent to me at St. John’s Hospital by Dr. W. S. Cobb, on account of baldness. 

The hair over the whole scalp is very thin, fine and brittle, expecially in the 
occipital region, and under the microscope some of the hairs present a monileforn: 
appearance. The eyebrows and eyelashes are also very scanty, and the condition 
has been present since birth. 

- No family history of baldness or any other physical defect. 

The incisors and canine teeth are small and curiously spaced in both upper and 
lower jaws, and there is a delicate, fan-shaped striation of the nails of the fingers. 
There is also partial webbing of some of the fingers and toes. On the left hand, « 
web reaches up to the second digits, between the middle and ring fingers, and in the 
right hand there is partial webbing on the same fingers. The same partial webbing 
is also present between the second, third and fourth toes of both feet. The whole 
skin is dry, with a mild keratosis pilaris, affecting especially the face, neck and 
ankles. 

If monilethrix‘ is a condition due to a congenital developmental abnormality of 
an epiblastic structure, such as the hair, it might be expected that there would be 
abnormalities of other epidermal appendages such as nails and teeth. But after 
an examination of the records of the numerous cases of monilethrix, already published, 
I have not come across one in which any such other abnormalities have been described. 
Beatty and Scott published a list of all previously reported cases in the Britis 
Journal of Dermatology for 1892, and in the Journal of Cutaneous Disease for 1898 
Gilchrist published a similar list. In neither of these communications, however, is 
there any note of the state of the nails and teeth. 

The condition tends to be inherited through the same sex, which is unusual, as 
sons generally inherit characteristics from their mother, and daughters from their 
father. I recently had a case of psoriasis in a girl. The father suffered from 
psoriasis, and of the six children, boys and girls alternately, all the daughters were 
affected with psoriasis, but none of the sons. 

The monileform hair has been described as due to periodical, interrupted develop- 
ment or disturbance of nutrition during the growth of the hair, the nodes which are 
pigmented representing normal growth, and the internodes representing arrested 
growth. 

Discussion.—The PRESIDENT said he did not think this was a case of monilethrix, nor did 
he consider the hairs to be truly monileform. He regarded the case as belonging to the type 
which had been described under the heading of “ ichthyosis follicularis,” in which an ichthyotic 
condition at the mouths of the follicles prevented the hair from growing properly. The 
ichthyosis and webbing of the fingers pointed to a congenital defect. 

Dr. PARKES WEBER asked whether there was any abnormality about the sweat-glands in 
this case, as such a condition was a characteristic of some of the cases of so-called combined 
ectodermal abnormality. The condition in the present patient he regarded as a constitutional 
abnormality of development and probably related to the cases with more or less aplasia or 
hypoplasia of finger nails, and sometimes aplasia of the teeth. 

Dr. SIBLEY (in reply) said that he was not aware of any abnormality of the sweat-glands. 
The laboratory report he had received stated that some of the hairs presented a monileform 
appearance. 


Dermatitis Repens.—KnowsLEY SIBLEY, M.D.—Patient, a woman, aged 
75, for twelve months has had a very painful and slowly progressive oval 
superficial ulceration on the outer side of the upper part of her right leg. The ulcer 
measures some seven inches in its long diameter and four inches across, and there is 
a marked undermining of the epithelium all round the margin. The ulcer is 
discharging freely, and is very resistant to ordinary antiseptic treatments. Fungus 
has not been found under the microscope. 


1 The spelling adopted by Crocker for the name of this disease is ‘‘ Monilithrix ’”’; most of the other 
authorities make the third vowel ‘‘e,’’ namely ‘* Monilethrix.’’ 
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Lupus Erythematosus Diffusus.—KNowsLEY SibLEy, M.D.—Patient, a 
woman, aged 50, has had an extensive eruption for some twelve years. The greater 
part of the scalp and.face is involved. There is a large indurated patch in the 
interscapular region and there are smaller ones on the upper part of the chest. The 
dorsal region of the hands, especially of the fingers, has been covered by an almost 
horny eruption, which, especially over the joints of the digits, often produces open, 
painful cracks. There are also symmetrical patches of ulceration on both sides of 
the buccal mucosa. 

When the patient first attended St. John’s Hospital, about seven years ago, her 
limbs were covered by an acute, bullous eruption. For the past two years the right 
side of the face has been treated by quarter-pastille doses of X-rays once a month, 
and the left side with zine ionization weekly, together with some ultra-violet light on 
most parts from time to time. Quinine has been given internally. 


Discussion.—The PRESIDENT said he regarded this case as a chronic lupus erythe- 
matosus, with multiple patches. With regard to the treatment, he had repeatedly tried the 
effect of X-rays on lupus erythematosus, but without definite benefit resulting. 

Dr. SYDNEY THOMSON said he had tried anti-scarlet fever serum in two very severe cases 
of erysipelas. The second was that of a child, aged 6 months; the erysipelas extended 
from the back of the neck to the buttocks and thighs, with very grave systemic 
disturbance, in fact the child was almost moribund when first seen, but was now perfectly 
well. It seemed that this serum would be very useful in the treatment of cases of very 
severe streptococcal toxemia. : 

Dr. SIBLEY (in reply) said that, as already stated, this patient had had a quarter-pastille 
dose of X-rays on the right side of the face, and apparently the condition of her face was 
better on the right than on the left side. 


Erythema ab Igne, or, alternatively, Lichen Planus.—E. G. GRAHAM 
LitTtLE, M.D.—This case has puzzled me for a diagnosis. I saw the patient for the 
tirst time a day or two ago, and at first I was inclined to diagnose lichen planus 
from the condition of the nodular infiltration, which is so remarkable on a portion 
of the surface. But I think I must regard it as erythema ab igne, very unusual 
in type, and very like a case which was shown by Sir Cooper Perry in 1900. The 
point about that case consisted in the nodular infiltrations which followed the 
distribution of the purple patches. I am not sure that the case now shown is not one 
of lichen planus following upon erythema ab igne. It was suggested by some who 
discussed Sir Cooper Perry’s case that such lesions appear in persons who suffer 
from incomplete or uncured syphilis. I have never seen vesicles in cases of erythema 
ab igne, but Dr. Dore has seen them. This is the first time I have met with lesions 
of such severity. It is surprising to note how rapid the onset of erythema ab igne may 
be. According to the patient’s history, the duration of this case is only three weeks. I 
saw a case yesterday, not so severe, and without indurated lesions ; there were very 
marked patches of the congestive type, and with a history of only a fortnight’s 
duration. 

Discussion.—Dr. S. E. DORE said he was familiar with bleb formation in these cases; an 
acute onset was not uncommon, but he had not seen infiltrated lesions, as in the present case. 
Probably they had been set up by rubbing and scratching. There must be some peculiar 

sceptibility in these cases, as they were common, and one could not always get a history of 
exposure to heat. Contact with hot-water bottles was a fairly common cause. Had any 
\lembers seen these cases clear up entirely? He thought the pigmentation remained more or 
3s indefinitely. 

Dr. H. MacCorMAC said that he had now under observation a patient with a 
condition almost identical to that presented by Dr. Graham Little’s case, viz.: a reticular 
«-uption in the pattern of an erythema ab igne, with distinct infiltration, and some bullous 
formation. He had ventured to call it lichen planus. He could assure Dr. Dore that 

nuine erythema ab igne might disappear without the slightest trace of it being left. 
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Dr. J. A. DRAKE said that in this case he supported the alternative diagnosis of liche: 
planus. On the outer side of the right leg there were definite flat-topped papules, rathe 
larger than one expected to find in lichen planus, but that was explicable on account of th: 
eruption being on the lower extremity. Possibly exposure to fire might have had som 
influence in determining its incidence on the legs. It seemed more like lichen planus tha: 
erythema ab igne. 

Dr. A. C. ROXBURGH said he had seen a case like this a week or two previously, bu: 
there were no bull. There was a reticulated pigmented eruption on the inner side of both: 
legs, and on some parts of the reticulum there were lichen planus papules. The papule 
were more definitely of the- lichen planus type than in this case, i.e., they were mor 
angular. 

Dr. PARKES WEBER said that in erythema ab igne there might probably be bullous 
formation if the process were very acute. In ordinary cases a little desquamation was, 
apparently, not uncommon. He thought that a slight “ plastic”? thickening of the erythema 
lesions did not appear to be rare, and, that in the present case the plastic infiltration 
was of the same nature, but very excessive (and therefore of great rarity), and was not of 
the nature of lichen planus. Mrythema a calore was sometimes produced in hospitals by the 
therapeutic application of hot-water bottles, etc., to the abdomen. It certainly disappeared 
when the exciting cause was removed, and so probably did erythema ab igne, though doubtless 
slowly. 

Dr. GRAHAM LITTLE (in reply) said that part of the difficulty of accepting the explanation 
of secondary irritation was that such a period of irritation had been of so short a duration. 
He did not think the lesions would disappear very readily. 

















Section of Ophthalmology. 


CLINICAL MEETING HELD AT UNIVERSITY COLLEGE HOSPITAL, GOWER STREET, 
W.C.1, ON MARCH 8, 1929. 


Cholesterine Crystals in the Anterior Chamber.—J. D. MaGor CARDELL, 
'.R.C.S. (shown by Mr. P. G. DoyNnE, F.R.C.S.).— Patient, aged 47. Was first seen 
in 1923 with detachment of retina in righteye. There was a history of a foreign 
body, and a skiagram showed a positive appearance, but the foreign body was 
negative to the magnet. The patient has not been seen again until comparatively 
recently, and the eye has now become very painful. 

The cholesterin crystals appear to have originated in a breaking-down of the lens. 


Melanosis of Right Eyeball.—J. F. CUNNINGHAM, F.R.C.S.—Patient, a male, 
aged 49, a butcher. 

History.—States that the right eye became red sixteen years ago after a fit 
of coughing. Some months later the colour changed to brown. - 

Was seen by Miss S. L. Pearson on October 14, 1926, who advised him to go to 
hospital. From a diagram she made at that time the pigment is seen to be passing 
along the conjunctival vessels from the outer side and is encroaching on the cornea. 
The pigmentation did not appear to be so extensive below as now. Vision: right 
eye §. Patient attended the Central London Ophthalmic Hospital on February 21, 
1929. Had noticed the © fleshy’ elevation, which moves with the conjunctiva for 
about ten days before he attended. 





I 














(Drawing by Messrs. Hamblin.) 
Melanosis of Right Eyeball. 


Fundus appears normal. 

The slit-lamp shows the area to be composed of masses of pigment, with several 
small extensions passing into the cornea in the sub-epithelial layer. 

It is proposed to remove the fleshy mass and submit it to microscopical 
examination: then to decide what further steps would be necessary. 


Discussion.—Sir WILLIAM LISTER said that he had seen a case very much like this some 
years ago. The patient, a lady, was suffering from a very marked growth, which spread up 
ito the substance of the cornea. He had watched it for many years. Finally the eye had 
) be removed. Had any Members seen the formation in one of these cases actually progress 
to the stage of sarcoma? Removal of the eye was almost always carried out, so far as he 
new, before sarcoma developed. 


Mr. P. G. DoYNE said that he had seen one such case ina woman. The history began about 
918, and the patient’s conjunctiva was very much like the one shown in Mr. Cunningham’s 
ase. She was originally seen by Mr. Treacher Collins. He believed that radium was then 
ised. He saw the case about 1923, after Mr. Collins had retired, and the woman then came 
vith a small fleshy lump inher eyes; this was excised, and she then went to the Radium 
nstitute. He could not recall what the microscopical finding was stated to be. She had 
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come up again about a year since on account of suddenly failing sight; the eye had then to 
be removed. The point of interest was the latent period of seven or eight years, followed 
by one of sudden exacerbation of the symptoms. 


Mr. H. NEAME said that he well remembered the history of this case. The patient ha 
been seen by Mr. Cresswell, of Cardiff, who shaved off a portion of the growth. He then sent 
_her to Mr. Collins, who, at a later date, shaved off another portion and applied radium. Late 
on, a wide area of the conjunctiva showed small discrete pigmented spots, somewhat like thas: 
seen in Mr. Cunningham's case, but not quite so confluent. 


Mr. RANSOM PICKARD said that this appeared to be a case in which diathermy might b: 
employed. Such treatment; he thought, would be rather safer than any cutting operation, 
and less likely to be followed by recurrence. During the last few months the area of brow) 
pigmentation on the inner side of the eye had seemed to have become distinctly smaller. 
A recession like this was not usual. The case was also of interest on account of the invasion 
of the cornea. He remembered seeing a case many years ago in which there were wedges 
invading the cornea; it could be described as a quiet case. 


Mr. J. B. LAWFORD said that he had scen a similar case in which there was a long 
period of quiescence, and then, for no particular reason, there occurred a sudden exacerbatio: 
and definite growth of sarcoma. 


Mr. J. H. FISHER said that the same considerations applied to pigmented moles elsewher 
in the body. It was the opinion of the late Professor Shattock that no man was wise who. 
after forty years of age, allowed a pigmented mole to remain untouched. Certainly he 
(the speaker) would desire the performance of a radical surgical operation at an early date if 
there were any signs of extension; and in the case of a pigmented mole on the eyeball he 
thought it would be very unwise not to have it removed. ; 


Mr. Cyr1IL WALKER (President) reminded the Members that he had shown a ease rather 
more than a year ago which was similar in appearance at first sight. The conjunctiva! 
effect was very much the same, but there was one very great difference in that there was a 
nodule on the lid, which was obviously increasing. Practically half the upper lid had become 
invaded by melanotic deposits, and a small portion of the lower lid was becoming invaded. 
The pathologists had reported that a portion which had been removed was definitely sarco- 
matous and rather of a malignant type. The opinion of the Section on exhibition of the 
case had been very much divided, and in answer to the question whether anyone had ever 
seen such conditions progress to malignancy, Sir William Lister, who was then very anxious 
that the growth should be removed, said that he was confident it would become malignant. 
Sir William Lister himself had had a case in which the patient refused to have anything 
done and about a year afterwards the growth had extended and had become practically 
inoperable without removal of the whole orbit. In the case he himself had shown, although 
the sight was perfect, the patient consented to operation, and he removed the eyeball, con 
junctiva, and lid. He was careful to take away the whole of the pigmented area, and up to 
the present there had been no recurrence of the trouble. 


Postscript.—The small, fleshy, somewhat pedunculated mass was removed for 
microscopical examination and Mr. F. T. Ridley reported it to be a sarcoma of a 
rapidly growing type. A partial exenteration of the orbit, removing all the con- 
junctiva, was done on April 4, 1929. The patient made an uneventful recovery. 
J. F.C. , 


Opaque Nerve Fibres and Congenital Pigment Spots in the Retina 
in the same Eye.—J. F. CUNNINGHAM, F.R.C.S.—Patient, F. S., male, aged 16, 
engineer. 

History.— Attended the Central London Ophthalmic Hospital, December 31, 192s, 
for refraction. Right vision $ partly. Left vision ;. 

The right dise is surrounded for about half its circumference by opaque nerve 
fibres. On the nasal side in this eye are some pigment spots of the “animal foot- 
print” type. 

Under atropine: Right vision, with + 1-25 sph. 

-sph. = 72 partly. 





Il 


&; left vision, with + 2°5 
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Melanoma of the Choroid.—F. A. JuLER, F.R.C.S.—Patient, a girl, came 
vesterday by chance to the Royal London Ophthalmic Hospital for refraction, 
and the condition now shown was found during examination of the fundus. 
It is rather a good example of melanoma of the choroid, exhibiting the usual 
blue, smudgy appearance. The condition is congenital. Upon seeing the case 
Mr. Neame raised the question as to whether there was any scotoma over the area ; 
| have not yet had time to investigate that point. 

Mr. . L. RBA said that he had under his care a young girl with a large patch on the 
temporal side of the retina; there were about eleven satellites all round it, but there was no 
diminution in the field of vision. The state of the eye had not changed during the past four 


years. 


Rodent Ulcer of the Lid.—(Shown for opinion as to diagnosis and treatment.) 
F. A. JULER, F.R.C.S. 


Discussion.—Mr. O. GAYER MORGAN said that he had seen several cases treated with 
radium, but they took a very long time to cure. If a rodent ulcer was free from periosteum 
or from the mucous membrane, and could be removed, it was much better to have it 
removed forthwith. If application of radium were tried for rodent ulcers, situated just inside 
the nose, when these were movable, it might be found, some months later, that they had 
become adherent to the periosteum. In that way they invaded the sinuses and were very 
much more difficult to deal with. In this case he thought that if the conjunctiva were 
removed there was plenty of skin above the upper lid which could be brought down, and 
so there would not be much deformity resulting. 

Mr. E. R. CHAMBERS said that he had had a case similar to this, in which the ulcer 
completely healed up under the influence of radium. This was about four months ago; he 
had since been watching the condition of the eyelid in the Out-patients’ Department and there 
had been no recurrence. 

The PRESIDENT asked Mr. Chambers whether the ulcer had healed quickly, and said 
that the only objection to treatment with radium was the loss of time. 

Mr. CHAMBERS (in reply) said that the ulcer had healed very quickly. Afterthe first healing 
it had broken down; complete recovery from this condition had now apparently taken 
place, but the ulcer, it was true, had only entirely disappeared four months ago. 


Cerebro-Macular Degeneration (?).—-O. GAYER MorGANn, F.R.C.S.— 
Patient, a boy, aged 11. He has several brothers and sisters, all healthy. He 
began to suffer from epileptic fits when about 6 years old, and then to undergo slow 
mental deterioration. He has had the fits more or less ever since. His vision has 
been rapidly getting worse, and now he has practically no central vision at all. 
The case is similar to but not quite like the cases of degeneration described by 
Mr. Rayner Batten. I cannot see much pigmentary degeneration at the macula, 
there is much more at the periphery; the vessels are much smaller than in 
Mr. Batten’s cases and the dises are more waxy. The peripheral fundus shows 
marked “pepper and salt’? changes. The condition more nearly resembles 
retinitis pigmentosa. The Wassermann reaction has proved negative. Extensor 
plantar reflexes on both sides. 

Discussion.—Mr. RANSOM PICKARD said that so far as the fundus was concerned, quite 
apart from a cerebral condition, this seemed to him like a case of retinitis with very little 
pigmentation. 

Mr. J. H. FISHER said that the process appeared to have been a much more rapid one 
than retinitis pigmentosa. He did not think it fitted in with retinitis pigmentosa or with 
Mr. Batten’s cases of degeneration, on account of the diffuse retinitis (the origin of which he 
was not prepared to state), together with the consecutive atrophy of the nerve-fibres, 
and destruction of the retina, extending generally over the whole fundus. 

Mr. R. L. REA said that at the West End Hospital for Nervous Diseases quite a 
number of these cases were seen. The disease—a progressive encephalitis—was known 
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as “Schilder’s Disease.” He had examined the fundi of these young patients. They al! 
became quite blind, but the special points he had noticed were the waxy disc, and a thin 
peppering throughout the fundus. These children continued to degenerate mentally and 
physically for a few years and most of them died at about the age of five or six. This case 
recalled those which had occurred within his experience, and he thought there was 
degeneration of the central nervous system. 


Penetrating Wound of Eyeball; Small Iris Prolapse.—Humpure\ 
NEAME, F.R.C.S.—Patient, P.H., male, aged 34. 

History.—February 27, 1929, blow on left eye from small piece of wood with nail 
projecting through it (14 by 1 by 1 in.). 

March 6, 1929.—First seen at Royal London Ophthalmic Hospital. Right 
vision ¢; left vision 3%, with + 1-5 sph. glass = ~. Left showed slight local 
injection and small prolapse of iris through limbal rupture at ‘5 o’clock.’”’ Micro- 
scope revealed fine pigment “ K.P.’”’ only, and very faint “dew.” No iris vessels 
seen, except vascularization under conjunctiva (? on prolapsed iris). 

It was Mr. Lawford who elicited from the patient that from the piece of 
wood which caused the injury a nail projected three-quarters of an inch. The man 
does not know whether the point of the nail hit the eye, but I believe this to be the 
most likely explanation. Unquestionably the condition is entirely atypical of 
rupture of the eyeball, and Members will agree that it looks more like a penetrating 
wound. For the past seven days this prolapse has been well covered with con- 
junctiva—a white eye, except for very small local injection around the wound. 
Would it be wiser to leave him alone or to try to free the prolapse? I fear that in 
the endeavour to free the prolapse considerable force would have to be used, and 
there would be a risk of pulling the ciliary body into the wound. 


Discussion.—Mr. F. A. JULER said that in this case it might be possible to dissect 
down the conjunctiva, turn it down in a flap, and get hold of the iris tissue which was 
projecting. He thought it was the iris, and not the ciliary body. 


Mr. A. B. CRIDLAND said that a number of cases of this kind were met with at Wolver- 
hampton among men engaged in the metal industries. He generally snipped off the 
prominent, and covered the exposed area with conjunctiva. 


The PRESIDENT asked Mr. Cridland whether he divided the conjunctiva first, so as to 
make an incision where it joined the cornea, and then pushed the prolapse back. 

Mr. CRIDLAND replied that he merely freed the conjunctiva immediately around the 
prolapse. 

The PRESIDENT said that years ago Mr. Lang used to apply the galvano-cautery in the 
treatment of these cases; he then drew a flap of conjunctiva over the scar. There seemed 


to be no advantage in that method as compared with the process of simply shaving off the 
prolapsed iris tissue. 


Mr. J. H. FISHER said that he had dealt with prolapse in a case of cataract extraction 
in the way adopted by Mr. Lang, namely, by the use of the galvano-cautery, the pigmented 
tissue being burnt away and covered with a flap of conjunctiva. The case had done 
perfectly well, and the after-course had been entirely satisfactory. Recently he had seen 
Mr. Foster Moore deal with a case, and very dexterously cut a conjunctival flap, allowing it 
to remain attached to the limbus; he had been able to expose the prolapsed portion and then 
shave it off. The galvano-cautery was not used. He (Mr. Foster Moore) had then replaced 


the conjunctival flap and the case did perfectly well, though the patient’s eye was somewhat 
irritable. 


Sir WILLIAM LISTER said that a great deal depended upon the time at which one had a 
chance of operating. If this opportunity occurred within a fortnight there was a good possibility 
of freeing the iris by means of a simple operation. He had seen the house surgeon at the 
Royal London Ophthalmic Hospital operate at so long an interval as three weeks after the 
accident, and render the iris completely free. One should only have recourse to the use of the 
cautery if it was known that the iris could not be liberated. 
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Optic Atrophy, Right and Left, following Marked Papillitis, Associated 
with Extreme Retinal Arterio-sclerosis.—HumMPHREY NEAME, F.R.C.8S.— 
A. MeG., male, aged 35. 

History.—October 15, 1928.—Examined in medical ward, University College 
Hospital. Both optic dises showed a high degree of swelling, right and left + 4 D. 
\bundant retinal hemorrhages; marked venous engorgement and arterio-sclerosis : 
| small sub-hyaloid hemorrhage at the left macula. Dr. Elliott reported very slight 
renal changes. High blood-pressure. November 19, 1928.—Swelling of discs less ; 
both pale. Right vision: NoP.L. Left vision (without lens, under H. and C), #5. 
Retinoscopy revealed slight hypermetropia. December 27, 1928.—Right vision: 
?.L. Pupil reacts very slightly to direct light, fair consensual reaction. Left 
vision: 3"; (2). Pupil, fair direct and slight consensual reaction. March 7, 1928. 

Right vision: P.L. Left vision: 3%. Dises: Prominence still present; pallor 
well marked. Dr. Elliott, who as above stated, found very slight defect of renal 
function, said that the chief thing he found was arterio-sclerosis. _ It is exceptional 
at this patient’s age—-35—to find such an intense degree of arterio-sclerosis. His 
seneral condition has now markedly improved. His headaches have almost dis- 
appeared ; vision in the left eye has also returned considerably. Formerly he had 
perception of shadows only in each eye; the state of the left eye has now improved 
up to ;°s vision; that of the right eye, however, has not improved. Visual field much 
contracted. 

Mr. HUMPHREY NEAME also showed the following cases: (1) “ Left Macular 
Hawemorrhage in a Male, aged 47.” (2) “ Traumatic Dislocation of Opaque Lens.” 


Pigmentary Degeneration of Retina. (?) Syphilitic.—Sir JoHN PARsons, 
.R.C.S., F.R.S. (shown by Mr. E. Wourr, F.R.C.S.).—Patient, a female, aged 57. 

Duration of Disease.-—Ten years. 

History.—-Patient, a married woman, came to hospital complaining of trouble 
with near vision. Difficulty in seeing at night since 1918. The periphery of the 
fundus is typical of the congenital type of retinitis pigmentosa. But the disc does 
not show the characteristic atrophy and there is pigmentary disturbance near the 
disc. The vessels are small and there are white lines running along them. 

The whole of the lower part of the fundi is speckled with cholesterin crystals. 

Discussion—Mr. E. Wourr said that the Wassermann reaction was negative, but 
that a bad family history suggested syphilis. 

The PRESIDENT said that the case did not look to him like an ordinary case of pigmentary 
degeneration, but one secondary to very definite choroiditis. 


Double Punctum, Right Eye.—Sir JoHn Parsons, F.R.C.S., F.R.S. (shown 
by Mr. WouFr, F.R.C.S.).—Patient, a female, aged 32. 

Duration of Disease.-—Congenital. 

History.—Patient came complaining of a watery left eye. The condition in the 

ght was discovered in the course of routine examination. 

There is a mucocele in the left eye. In the right eye there are two puncta in 
the lower lid situated close together. This eye has never been operated upon nor 
has it ever given rise to any symptoms. One can syringe quite easily through both 

oles, which appear to be connected with separate canaliculi. 

Mr. J. H. FISHER said that he thought there would be two canaliculi found. Cases with 

en three puncta had also been described; it would be rather improbable that there should 
two puncta with one canaliculus. 


Mr. E. WoLFF showed a Case of Partial Congenital Dislocation of both 
enses (Upwards) in a Female. 


Go 
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Division of Left Cervical Sympathetic Nerve.—E. WotFr, F.R.C.S.- 
M. B., a schoolgirl, aged 14. 

Duration of Disease.—Two years. 

History.—Mass of glands over left side of neck persisting for some years past. 
Operation for their removal took place two years ago. It is stated that since then 
.the left eye has been “ smaller than the right.” 

Points of Special Interest.— Left ptosis, enophthalmos, and small pupil. Pupils 
active directly and consensually to light and to convergence. Left pupil dilates 
somewhat in the dark. Atropine does not dilate this pupil as much as it does 
the right. ; 

Right concomitant internal strabismus and nebule are also present, but these 
conditions do not affect the case. 


Dr. F. M. R. WALSHE showed a case of “ Retinitis, Arterio-sclerotic or Renal.” 
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Section of Urology. 


April 25, 1929. } 
Prostatectomy in Diabetics. 
By P. J. CAmmipGE, M.D. 


AMONG the triumphs of modern surgery the operation of prostatectomy is not 
the least important, for it has relieved many who would otherwise have been 
condemned to pass the remainder of their lives in constantly increasing discomfort ; 
and it has materially increased the expectation of life to sufferers from hypertrophy 
of the prostate. The success of the operation is especially noteworthy as it is 
invariably required in later life when natural vigour is beginning to decline, and 
when hereditary, or acquired, defects of function and structure, which have been 
previously held in check or compensated, tend to make their appearance. Disorders 
of the heart and circulatory system, abnormalities in the functions of the liver or 
kidneys, and a diminished resistance to infection are all more liable to be met with 
than in younger patients, but one of the most serious from the point of view of the 
surgeon is diabetes mellitus, using the term in its original generic sense, as it was 
first employed by Cullen in the eighteenth century.’ 

Diabetes is not, of course, peculiarly a disorder of old age; it is, however, a 
condition which is particularly apt to develop after middle life. Thus, in a 
consecutive series of 850 cases coming under my care, 495 or 58 per cent. of the 
patients were 41 years of age, or over, when sugar was discovered in the urine. If 
the figures are confined to males, with whom the subject of this paper is necessarily 
concerned, it is found that 308 out of a total of 531 gave the same history. This 
again works out at 58 per cent., while further examination of the figures shows that 
222, or nearly 42 per cent., developed glycosuria between the ages of 41 and 35. 
Sir Henry Thompson, in his book on diseases of the urinary organs,” pointed out 
that the usual age at which hypertrophy of the prostate begins to appear is between 
57 and 60, and the more recent figures of Hugo Young* point to a maximum onset 
of the symptoms between the ages of 55 and 60. Although hypertrophy of the 
prostate is, therefore, a later manifestation of senescence than diabetes, by an 
average of about ten years, the approximation of their age of maximum onset 
renders it likely that the one will be not infrequently met with as a complication of 
the other. 

The onset of the glycosuria of elderly people is, almost invariably, insidious and 
iis progress slow, so that sugar is often passed in the urine for a considerable time 
hefore the development of symptoms attracts attention to its presence; or it is 
discovered accidentally in the course of a routine examination. One of the earliest 
symptoms, particularly in men, is frequency of micturition, but as this is also a 
symptom of enlargement of the prostate, with which it may be associated, the 
lycosuria is sometimes overlooked until an examination of the urine previous to an 
peration for hypertrophy reveals its presence. As a rule, the amount of sugar 

issed is not large, and since the glycosuria is almost always of the anapothectic 


1 ‘* First Lines of the Practice of Physic,’’ vol. iv, 1791. 
2 ** Diseases of the Urinary Organs,’’ 1879, 93. 
3 ** Practice of Urology,’’ 1926, vol. i, 454. 
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type, that is to say it arises from defective storage and not from a primary inability to 
utilize carbohydrate, it is readily controlled by suitable dieting. The improvement 
in the local symptoms which speedily follows is generally striking, and, occasionally , 
may be so pronounced that the patient considers he is cured. 


I remember one case particularly in which this occurred. The patient, a man aged 8), 
was sent to me by Sir John Thomson-Walker with a view to preparation for prostatectomy 
as he had been found to be suffering from glycosuria. The quantity of sugar passed in 
the urine was rather more than usual, 3-6 per cent., with a total of 64 grm. for the twenty- 
four hours, but, after a few days on a suitable diet, it disappeared and the patient was 
subsequently able to sleep the night through without disturbance. He consequently decided 
not to undergo the operation and went home. Each year since he has written to me on 
the anniversary of the day he was “ delivered from the hands of the surgeons,” as he puts 
it, and reminds me of his age, which is now 91. Fortunately for surgeons such cases are 
exceptional. 


Until recent years the presence of sugar in the urine was universally regarded as 
a bar to all surgical operations, excepting those of vital necessity ; for there was 
a strong probability that the patient would die from coma within three or four days, 
and, even if he chanced to survive, it was likely his wounds would fail to heal. But, 
with our present knowledge of the chemical changes occurring in the organism as 
a result of defects of carbohydrate metabolism, together with the means of preventing 
and correcting them now available, all this has been altered and operations of every 
description can be performed on diabetics with practically no more risk than that 
occurring in the case of other patients, provided sufficient time is devoted to their 
pre-operative treatment and that they are carefully watched afterwards. I will not 
discuss the vexed question of the exact cause, or causes, of diabetic coma; it is 
sufficient if we agree that it arises from failure of the tissues completely to break 
down fat and protein to their normal innocuous end-products, owing to inability to 
store and utilize the carbohydrate needed for the purpose. In order to prevent coma 
it is consequently necessary (1) to eliminate from the body as completely as possible 
the source of the toxic intermediate products of metabolism which give rise to the 
condition ; (2) to increase the power of the tissues for storing and utilizing carbo- 
hydrate toa maximum extent: (3) to supply carbohydrate that can be easily digested 
and absorbed in sufficient quantity for the needs of the organism. 

The first requirement can be met by limiting the intake of protein and reducing 
the fat in the diet toa minimum. The second is also fulfilled to some extent at the 
same time, for an excess of fat, beside being a potential source of toxic derivatives in 
a diabetic, interferes with the storage and utilization of carbohydrate. A short 
period, therefore, on a fat-free diet generally results in a distinct gain of carbohydrate 
tolerance. A few patients lose the glycosuria as a consequence of such restrictions, 
but in the majority of subjects some limitation of carbohydrate foods is also necessary 
before the sugar can disappear from the urine and the percentage of sugar in the 
blood can be reduced within the limits of the normal range. The improvement in 
carbohydrate storage and utilization brought about by dieting, although often quite 
adequate for the ordinary purposes of life, is rarely sufficient to permit of enough 
glycogen being stored to surmount with safety the extra strain entailed by a surgical 
operation. It is, therefore, usually advisable, and always wiser, to augment the 
patient’s own powers artificially by giving insulin, for a short period at least, before 
and after the operation. With the help of insulin it is possible to increase the 
storage capacity to any desired extent, and, if necessary, the whole of the energy 
requirements of the body can be supplied temporarily by glucose. The other 
difficulty, disinclination of operation wounds to heal, is no longer a danger to be 
feared, and my experience during the last few years has been that diabetic patients 
who are carefully prepared recover as well as, and I am inclined to think often more 
quickly than, many normal individuals submitted to similar operations. 
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The principles underlying modern metbods of preventing post-operative complica- 
tions in diabetics are the same, whatever the nature of the operation, but the details 
of their application vary with circumstances, and special precautions are sometimes 
necessary. Owing to the age of the patient, and the not infrequent secondary 
effects of hypertrophy of the prostate, this is particularly true of the operation of 
prostatectomy. The very fact that the patient is passing sugar in his urine is 
evidence of metabolic failure, and indicates the advisability of a preliminary 
investigation of his whole metabolism in order to discover whether it is defective 
in other directions as well before he is submitted to the risks of an anesthetic 
and the strain of an operation. At the same time the nature and extent of the 
carbohydrate defect can be determined, and an estimate can be formed of the 
treatment which will be required to control it. My usual practice is to take two or 
three ounces of blood from a vein, after an eight or ten hour fast, for a general 
chemical analysis. About 50 grm. of glucose are then given and samples of 
blood are taken from the fingers at intervals of a quarter of an hour for two hours, 
or, if there is much sugar in the urine and a preliminary test shows a high 
blood-sugar, a meal containing 40 or 50 grm. of starch is substituted for the glucose 
and the blood examinations are extended over four hours. In either case the urine 
excreted during the test is collected separately, so that the results of its analysis may 
be compared with those given by the blood. A complete twenty-four hours’ 
collection of the urine is also made while the patient is on a test diet of known 
composition, and a specimen of the feces is obtained for chemical and microscopical 
examination. Such investigations take a considerable time, but they furnish accurate 
data for a complete survey of the patient’s metabolism, and provide a basis for 
treatment which can be secured in no other way. Some observers rely upon the 
results of one or two selected tests with the idea that ‘ straws show which way the 
wind blows,” but straws may be caught in eddies and isolated tests sometimes prove 
misleading. 

Take, for example, a case sent to me by Mr. Cairns Forsyth. This patient’s fasting blood 
gave normal figures for urea and other end-products of nitrogenous metabolism, so that 
apparently there was no retention. But a complete analysis showed that most of the other 
constituents were sub-normal, while the chlorides were fifty per cent. above the normal 
maximum ; consequently it was evident there was chloride retention, and a corresponding 
dilution of the blood-serum, which indicated that the real values for the nitrogenous 
constituents were much higher than they appeared to be. A second analysis of the blood, 
carried out after steps had been taken to deal with the chloride retention, confirmed this 
inference and revealed a pronounced excess of nitrogenous waste products. 


The effect of variations in the volume of the blood upon its percentage com- 
position, is not, I am afraid, sufficiently realized. There are some people who 
regularly dilute their blood for several hours after a meal, and others who 
concentrate it; unless, therefore, allowance is made for these changes in volume, 
which may be as much as thirty or forty per cent., very misleading conclusions may 
be drawn. The same is true of odd samples of urine and quantitative results 
expressed in percentages, but here the difficulty can be readily overcome by working 
with a complete twenty-four hours’ collection. Unfortunately, it is not always easy 
to secure a complete collection in prostate cases, especially after operation, and as 
the urine has often undergone a considerable amount of decomposition before it 
can be examined, and may also be contaminated with secretions and drugs, the 
analytical findings, however carefully they may be determined, are not very 
trustworthy. Reliance must then, perforce, be placed upon the results of blood 
examinations, checked by preliminary tests made under standard conditions. 

Although the value of more or less complete analyses of the blood and urine, 
made before operation, is now generally recognized, little attention is usually paid 
to the feces. This is unfortunate, as examination of the stools often reveals 
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abnormalities of digestion and absorption, which may delay or interfere with smooth 
recovery from an operation. At one time some observers held the view that 
diabetes was due to a specific intestinal infection, and later the theory was 
advanced that the acetone bodies associated with diabetic coma were formed in the 
bowel. Both theories are now merely of historical interest, but my experience has 
been that many elderly diabetics suffer from intestinal disturbances, which 
accentuate their metabolic defects, and, as these very frequently give rise to no 
obvious symptoms, chemical and microscopical examination of the feces should, | 
consider, be a part of the routine investigation in all cases. 

In some cases the results of the analyses to which I have referred show that the 
patient is suffering from a simple anapothectie glycosuria, without secondary changes 
or complications, and all that is then required to prepare him for operation consists in 
a few days on a low diet in fat, with 80 or 100 grm. of carbohydrate a day, and sufficient 
insulin to maintain the percentage of sugar in the blood within the normal range. 
As a rule, one unit of insulin is required for each two grammes of carbohydrate 
in the diet in excess of the patient’s normal tolerance, although it is occasionally 
found that much more than the calculated amount will be needed to reduce the 
blood-sugar to the normal level and secure a sugar-free urine. This may be due 
to several causes, but in simple cases such as we are considering, it appears to 
arise most commonly from part of the injected insulin combining with the internal 
secretion of an abnormally active pituitary to form a loose compound, which is inert 
at the average reaction ofthe blood. But if sufficient insulin is injected to compen- 
sate for the deficiency occasioned in this way, there is always a risk that the 
pituitary may eventually become exhausted, and the full influence of succeeding 
doses will then be exerted, with consequent sudden hypoglycemia, collapse and even 
death from heart failure. It is, therefore, always safer to proceed cautiously, with 
moderate doses, than to try to bring about a rapid reduction in the blood-sugar 
with large doses of insulin. Another effect of insulin, to which I may refer in 
passing, as it is also probably due to the influence of the insulin upon the pituitary, 
is a pronounced increase in the amount of urine passed. Under ordinary circum- 
stances this polyuria does not, as a rule, cause serious inconvenience, but in 
patients suffering from hypertrophy of the prostate it may occasion considerable 
discomfort. Sometimes it subsides spontaneously, but, if it persists, I do not know 
of any satisfactory way of dealing with it, short of stopping the insulin; it is 
therefore advisable to operate in prostate cases as soon as possible. 

Many elderly diabetics are fat diabetics, the “diabéte gras” of the French. 
Particular care has to be taken in preparing these patients for operation, since, 
as I have already mentioned, an excess of stored fat interferes with the storage of 
carbohydrate, and is also a potential source of derivatives giving rise to coma. A 
more prolonged period of careful dieting is required than in the case of other patients, 
in order that the surplus fat may be removed, and the weight may be reduced 
to, at least, the average level, and preferably a little below. Although the urine 
may be free from acetone bodies, examination of the blood often reveals an excess of 
them, and, when dieting is begun, a pronounced acetonuria may develop. But it can 
always be controlled by adding carbohydrate to the diet and administering insulin. 
If possible, however, this should be avoided until the weight has been reduced to the 
required level, and then only enough should be given to secure a sufficient store of 
glycogen for the needs of the operation. 

Abnormalities of carbohydrate and fat metabolism are so intimately related that 
they are practically inseparable and the treatment of the one incidentally involves 
the treatment of the other. Efficient protein metabolism is also to some exten! 
dependent upon the adequate storage and utilization of carbohydrate, but this alone 
is not sufficient and defects of protein metabolism call for additional measures. The 
diagnosis of such defects, at least in their earlier stages, is dependent almost entirely 
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upon blood examination, where an increase of the amino-acid nitrogen, uric acid and 
nucleotide nitrogen shows that the breaking down of protein is not being carried out 
in a normal manner. The presence of an excess of amino-acid nitrogen in the blood 
is particularly important, as experimental and clinical evidence alike suggest that 
diabetic coma may be wholly or partially caused by amino-acid poisoning, especially 
in elderly people. It is consequently a necessary precaution to make sure that 
protein metabolism is being carried out efficiently in all such patients beforean operation 
is undertaken. If it is defective, nucleotide-containing foods should be excluded from 
the diet, and the protein intake should be reduced to a low level, casein and proteins 
of vegetable origin being employed by preference. When there is evidence of hepatic 
insufficiency, thoroughly dextrinized starchy foods, in the form of oatmeal porridge, 
well-cooked potato, thin toast, or rusks, appear to be particularly beneficial, and 
should be given in considerable quantity, if necessary, with sufficient insulin to 
ensure their complete utilization. In addition, an abundance of water and other 
bland fluids in the diet is very helpful, as this assists in the excretion of waste 
products by the kidneys, while calcium salts given by the mouth appear to promote 
the elimination of harmful acid products. Defects of protein metabolism are 
frequently associated with renal insufficiency and a retention of nitrogenous waste 
products in the blood, although such retention may occur alone in long-standing 
cases of enlargement of the prostate. The pre-operative treatment is much the same, 
however, but a diet consisting almost entirely of carbohydrate, with suitable doses 
of insulin, is advisable for a few days before the operation. The relief to the kidneys 
afforded by a saltless diet and free action of the bowels often effects a very helpful 
improvement in their functional activity. For twenty-four hours or so before the 
operation it is advisable that the amount of solid food should be reduced to 
a minimum, the patient being fed mainly with fruit juices and glucose, together 
with a corresponding amount of insulin. 

One of the most difficult problems is the preparation of the advanced diabetic, 
whose powers of carbohydrate, fat, and protein metabolism are all seriously at fault, 
with the result that his urine is loaded with sugar, his blood-sugar is high, an excess 
of acetone bodies is present in both the blood and urine, and abnormal protein 
derivatives are probably also present in the blood. Although.a case of this description 
is difficult to prepare for operation, it is not a hopeless task, provided sufficient time 
can be devoted to the process. The patient must be regarded primarily as a diabetic, 
and his metabolic defects must be brought thoroughly under control before the 
question of an operation is entertained. As a rule, two or three months’ treatment 
with diet and insulin, at least, will be required; then, if he responds as he should, 
there is always a possibility that when the operation of prostatectomy has been 
successfully carried out, a further improvement in his metabolism may follow. 
In the case of one of my patients, for example, who was operated on by Mr. Frank 
Kidd, the urine was only kept sugar-free by two daily doses of insulin of 20 units, 
before the operation, but afterwards it was found possibie to reduce the dose 
cradually, and eventually the urine remained free from sugar, and the blood-sugar 
ranged within normal limits, on the same diet with no insulin at all. 

One of the chief causes of danger in operating on diabetics is the anesthetic. 
\s brief a period of anesthesia as possible is consequently advisable and a two-stage 
operation, with an interval between for recovery, is usually better borne than 

prostatectomy carried out at one sitting. All anesthetics appear to diminish the 
alkalinity of the blood and increase its sugar content, but there is a considerable 
ifference in the extent of the changes produced by different anesthetics. 
Chloroform is certainly the most dangerous and should not be administered to 
. diabetic under any circumstances; ether is somewhat Jess harmful, but gas-and- 
xygen or spinal anesthesia are best and should be employed whenever possible. 
ixperiments upon animals have shown that the rise in the biood-sugar caused by 
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anzsthesia can be controlled by the intravenous injection of an alkali, but as this 
throws additional work upon kidneys which are possibly inefficient, it is safer to 
give an intravenous injection of glucose, with a corresponding dose of insulin, 
immediately the operation is concluded, in cases in which a serious alkalipenia is 
likely to develop. 

A fat-free diet should be the invariable rule for at least three or four days after 
the operation. When this, the most dangerous period, has been safely passed, greater 
latitude may gradually be permitted, although when a two-stage operation is being 
carried out, the amount of fat allowed in the interval should be strictly limited. 
Carbohydrate, including an allowance of glucose and fruit-juice, should constitute 
the bulk of the diet, and sufficient insulin should be given to maintain the blood- 
sugar as nearly as possible within the normal range. As the regulation of the diei 
and the dosage of insulin have to be based very largely upon the results of blood- 
analyses after prostatectomy, these should be carried out at frequent intervals. 
Many diabetics exhibit a mild ketonuria for a few days after the operation, but, if 
the pre-operative treatment has been carefully carried out, and a satisfactory 
utilization of sugar is maintained, there is little fear of serious acidosis developing. 
It is a wise precaution to determine the carbon-dioxide-combining power of the 
blood-plasma, or, alternatively, to estimate the carbon-dioxide tension of the alveolar 
air, at least once a day, especially if the preliminary tests have indicated the 
presence of a chronic intestinal catarrh or revealed defects in the functions of the 
liver or kidneys, and if there should supervene complications such as diarrhea, 
vomiting, persistent constipation, or oliguria. It must be borne in mind that 
disturbances in the acid-base equilibrium of the blood may arise from causes other 
than the formation of abnormal acids in diabetics as well as in other patients, and 
that the dehydration of the tissues, the increase in the normal acids, the diminution 
or retention of fixed bases brought about by the causes I have mentioned, affect the 
unstable metabolism of the diabetic with more than usual rapidity. In the majority 
of cases there results an acidosis, with a diminution of the fixed bases in the tissue 
cells, but, occasionally, an alkalosis may develop, under exceptional circumstances. 
In either case correct diagnosis and prompt treatment are essential if the life of the 
patient is to be saved. 

An acidosis discovered at an early stage can generally be controlled by making 
suitable alterations in the diet and by cautiously administering alkalies by the mouth, 
but it is usually safer to begin the treatment with an intravenous injection of about 
a litre of warm 10 per cent. glucose solution, given at a rate not exceeding from 200 
to 300 cubic centimetres per hour, with ten units of insulin subcutaneously at once, 
and at hourly intervals afterwards, until from 30 to 40 units have been administered 
in all. Cases of simple diabetic acidosis respond quickly, and, as a rule, glucose 
given by the mouth and insulin administered subcutaneously are sufficient to 
prevent relapse, but, when the condition is not entirely dependent upon an excessive 
formation of ketone bodies, the effect produced by a single injection is comparatively 
slight and evanescent. It is then necessary to repeat the intravenous injection once 
or twice a day for several days, before a permanent improvement can be effected and 
the disturbed electrolyte concentration and osmotic pressure within the tissue-cells 
can be restored to normal. If treatment is not begun until the plasma bicarbonate 
has been greatly reduced and the electrolyte concentration of the tissues has been 
materially depleted, it is advisable to add an alkali to the injection fluid, since the 
rate at which ketone acids are oxidized can only be increased comparatively slowly, 
and to a limited extent, by insulin and glucose, consequently the amount of fixed 
base released in this way may not be sufficient to relieve the acute symptoms of the 
acidosis. Sodium bicarbonate is the best alkali to use, but the reaction of the 
injection-fluid must be brought as near as possible to that of normal blood (pH 7-4) 
* before use. The simplest way to arrive at the correct reaction is to add a drop of 
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phenol-sulphone-phthalein solution to the glucose-bicarbonate mixture and bubble 
carbonic-acid gas through it until it changes colour. 

The clinical symptoms of an alkalosis are, at times, not unlike those associated 
with an acidosis, but as the treatment required for the one may be dangerous for a 
patient suffering from the other, it is important that they should be differentiated. 
An abnormal increase in the fixed bases of the blood may be brought about by a too 
vigorous treatment of an acidosis with alkalies, but it is more commonly the result 
of intestinal obstruction, which may, however, only be partial and may be mechanical 
or functional in origin. In a typical alkalosis the carbon-dioxide-combining power of 
the plasma is increased, the non-protein nitrogen of the blood is raised, and the blood 
chlorides are diminished, while examination of the urine shows an absence, or very 
pronounced reduction, of the chlorides, and, it may be, a positive reaction for acetone. 
When the patient is a diabetic the alkali reserve of the body may not, however, be 
appreciably increased, and too much reliance should not, therefore, be placed upon 
estimation of the carbon-dioxide-combining power of the plasma. A safer guide 
consists in the lowered chloride content of the blood and urine, and the increase in 
the non-protein nitrogen of the blood. The only satisfactory treatment is to remove 
the cause, but, as a palliative measure, a three per cent. solution of sodium chloride 
may be injected, subcutaneously or intravenously, at intervals until the chloride 
content of the blood is brought back to normal. 

Although it is now possible to deal very much more satisfactorily with the 
metabolic complications to which diabetics are liable after an operation such as 
prostatectomy, than was the case even a few years ago, their treatment is, at best, 
only a poor substitute for the pre-operative care which prevents their development. 
| would therefore urge that all operations on patients suffering from diabetes should 
be deferred until their defects of metabolism have been thoroughly investigated and 
completely brought under control, though that may possibly entail considerable delay. 

A few days, or even a few weeks, devoted to the preparation of a patient for 
an operation like prostatectomy is not a matter of great importance from a purely 
surgical point of view, but ultimately it may make all the difference between success 
and failure if the patient is a diabetic, and it is consequently time well spent. 


Discussion.—Mr. F. JEANS said that he considered there were difficulties connected with 
a prostate operation, particularly concerning a two-stage operation. He submitted that the 
urine of the patient must be more contaminated than ever when it had to be collected from a 
suprapubic fistula. 

With regard to the most suitable form of anesthesia for the kind of case under discussion, 
he endorsed all that Dr. Cammidge said about chloroform. To anyone suffering from a form 
of toxemia, whether a microbic infection or a chemical poison, or glycosuria, any form of 
chloroform administration was strongly contra-indicated ; it was itself a toxin capable of 
killing most of these patients, in their reduced condition, without any operation. He was 
also afraid of ether, and preferred gas-and-oxygen for these patients, as a rule combined with 
novocain. He had no great experience of spinal anesthesia. 

There was an interesting reflection to be made on the two cases which Dr. Cammidge 
quoted : one patient whose prostate Mr. Kidd removed and who had no further trouble, and the 
ther whom the physicians delivered from the hands of the surgeon. They seemed to him 
to counterbalance each other. 


Dr. R. D. LAWRENCE said he supported Dr. Cammidge in his cheerful prognosis for the 
liabetic who had to undergo prostatectomy. He remarked however that. apart from one or 
two tests, he did not know that much was to be gained by the elaboration of tests which 
Dr. Cammidge had described. It was often almost impossible to do such things, the meaning 
of the results was disputed, and urine and blood-sugar and urea tests were usually enough for 
iscertaining the severity of the diabetes and the best course to pursue. 

He would give some details, numerically, of the cases he had submitted to prostatectomy, 
either under the surgical care of Sir John Thomson- Walker or that of Mr. Everidge. 

He had had ten such eases under his care during the last four years ; he did not know what 
happened to the patients before the era of insulin treatment, but all of them had done uniformly 
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well. Their ages varied from 55 to 74 years. Only one of those patients was a really severe 
diabetic, requiring 40 units of insulin before operation, though the diagnosis was proved in all 
of the cases. Insulin was given in all but one mild case, in which the patient did perfectly 
well without it. 

With regard to the operations which had been performed, the one-stage operation was 
performed in six of the ten cases ; this he definitely favoured when renal function was normal, 
especially from the standpoint of the physician. It meant obviating the difficulty due to tlie 
patients having to undergo two separate administrations of the anesthetic, with the necessarily 
very close attention they must receive each time for some four or five days. In five of the 
cases the operation had been carried out under stovaine. Two of the other five patients were 
given gas-and-oxygen and a minimum of ether, the other three had frankly open ether all the 
time. All did equally well, but he had no doubt, judging by the after-care, that it was 
preferable to give stovaine, because it enabled one to avoid disturbances of many kinds, 
especially gastric disturbance, which made the care of a diabetic difficult after operation. 

Dr. Cammidge had clearly laid down the principles necessary. If the case was a mild one 
controlled by an adequate diet, he (the speaker) did not give insulin during the days preceding 
operation. He gave to such a patient a larger carbohydrate diet than usual, perhaps 100 grm. 
a day. If he was not able to keep sugar- and acetone-free on that diet, he gave insulin in 
order to get the patient into a satisfactory condition. In all the recent cases he had given a 
good dose of insulin, 15 to 20 units, and almost twice as much glucose as insulin before the 
operation, so as to insure a good glycogen store in the liver. This was most likely to save the 
patient from acidosis and other disturbance during the one or two days following operation. 
Afterwards, certainly for the two or three days immediately following the operation, one must 
be guided by the blood-sugar tests. If the case was a mild one, he did not give any more 
insulin on the day of operation, the patient only receiving fluid by the mouth or rectum, 
without glucose being added. During the next few days milk was the easiest diet to give, 
especially where those in charge were unaccustomed to accurate dieting. He usually gave 
three pints of milk a day, equally about 100 grm. of carbohydrate, and enough insulin to 
keep the blood-sugar below or at about 0-2 per cent. To keep it lower was difficult; to allow 
it to goas high as 0-3 was bad ; it militated against the healing of the tissues, and also rendered 
the metabolism unsatisfactory. He had found very little difficulty when food was given in 
any of the ways he had mentioned. If acidosis was found to be appearing, there must be 
recourse to more carbohydrate or to glucose, either by the rectum or subcutaneously, or—in 
severe cases—intravenously. But he had not found that necessary, except in one case. 

The operation was a severe one, and the patient was often much disturbed and sick, and 
it was difficult to test the urine. When irrigating fluids were used, the urine tests were 
upset ; but if the irrigation could be suspended for half an hour, it was possible to obtain 
enough urine even during the first day or two, in order to detect sugar and acetone bodies, 
as hematuria did not obscure the tests. He had recourse to blood-sugar tests for control of 
the condition. The procedure was easy enough, and, under good conditions, there need 
be little fear that the operation would not proceed as in the case of an ordinary non-diabetic 
patient. 

It was very important that these patients should be prepared and looked after properly. 
Last year he saw a patient in whose case the diabetes had been neglected. His was known 
to be a mild diabetic case. The first operation was suprapubic drainage, for which a mild 
dieting had been carried out, but nothing else was done. The operation wound sloughed 
extensively, and there was also sloughing under the axilla, the site of an injection of glucose. 
When the speaker saw the patient he was almost in a state of coma. At the second 
operation on the same man, careful preparation was carried out, and careful control with 
insulin before and after operation. This operation proceeded normally from start to finish. 

The conclusion to be drawn, at least from his experience, was that, from the diabetic 
side, cases of prostatectomy—with du precautions—could be carried through the operation 
like normal individuals. 





Mr. J. SwirtT JoLy (President) remarked that the kind of cases under consideration 
always presented a difficult problem, but it was extraordinary how ihese diabetic patients 
did improve after operation. He remembered the pre-insulin days, when it was customary 
to ignore a mild degree of glycosuria before performance of the prostatectomy. But if there 
was any sign of acetone bodies in the urine, he was very dubious about doing an operation 
of any kind. In the pre-war period, if a patient had a certain amount of sugar in his urine 


. and there were no symptoms associated with it, the necessary prostatectomy was proceeded 
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with much as in the usual way, and, at the moment, he could not recall a case in which ill 
results had followed. 

Would Dr. Cammidge recommend, as a routine in these cases, giving an intravenous 
injection of glucose plus insulin before operation, or would he trust to glucose given by 
the mouth ? 

Dr. Cammidge had said that prostatectomy was practically on a par with any other 
operation. He (the President) did not agree with that statement, because in the case of 
prostatectomy one was engaged in a constant fight against sepsis. It was extraordinarily 
difficult to keep the urine reasonably free from infection during convalescence from the 
operation, though that risk could be a good deal minimized. One had patients of this 
kind in whom, by the time the wound was healed, the urine was free from infection 
macroscopically. 

An important point which had been raised was that of the one-stage versus the two-stage 
operation. His own inclination in these cases was to do the operation in one stage where 
possible. A great deal depended on the particular patient’s degree of renal efficiency. 
Often, during the preparation of patients for operation, one could considerably reduce 
blood-sugar, so that it was sufficiently low to fully warrant the operation being under- 
taken. In these conditions it was worth while to attempt the one-stage operation. In these 
cases he always used gas-and-oxygen; it was quite sufficient if one gave scopolamine 
beforehand. Enucleation of the prostate was a little more difficult, as with gas-and-oxygen 
there was not a complete relaxation of the recti muscles. The Thomson-Walker open 
operation could be performed under this anesthetic, and he (the speaker) had seriously thought 
of using it as a routine, especially in cases in which there was rather a low blood-pressure 
before the patients came to the operation table. 


Dr. CAMMIDGE (in reply) said that Dr. Lawrence seemed rather doubtful as to whether it 
was worth while carrying out the tests which he (the speaker) employed, but he had been 
using them for over twenty years and he had no regrets about them. He did not agree with 
Dr. Lawrence as to the administration of milk ; he (the speaker) had a strong aversion to milk 
for diabetics. Those who gave milk were apt to forget its high fat content. If patients had 
experienced trouble following the anesthetic, he found that giving milk in any quantity 
brought about a risk of acidosis, more so than if carbohydrate were administered in some 
other form. He relied largely on fruit juice ; most of these patients liked lemon and orange 
juice, and he gave large quantities before and after the operation. 

In reply to the President’s question about intravenous injections, these were neither 
advisable nor necessary before the operation. He did not think he had been obliged to give 
intravenous injections in more than four of the cases that had been under his care, and they 
were all cases in which he had been asked to see the patients: after they had been operated 
upon and when serious acidosis had developed. He would not give such injections as a routine. 

With regard to infection and the two-stage operation, any infection increased the sugar 
and interfered with the carbohydrate metabolism. It was true that a prostate case differed 
from most other cases in that way. What he meant by his remark was that there was no 
difference in the preparation of the case; the preparation of diabetic cases for prostatectomy 
was the routine preparation of any other case, though, if infection occurred after operation, 
there might be more difficulty than in any other case, or, at least, than in most other cases. 
That, however, had not caused him serious trouble. 

The question of the one-stage versus the two-stage operation was one which had long 
been discussed by surgeons, and perhaps he had been rather rash in intruding it into such a 
debate, but it seemed to him that when one had a case which was very doubtful, and the 
patient could only stand an anesthetic for a short time, one could carry out the first-stage 
operation and watch the behaviour under it. The patient could then be nursed and prepared 
for the second stage. This seemed to give him a better chance of tiding over his trouble than 
f the operation were completed at one time, as it might mean a big fight at the end of it. 

The question of the kind of anesthetic was interesting. He had seen several cases in 
which the patients died from diabetic coma after spinal anesthesia. At one time he had thought 
spinal anesthesia was the ideal form for the diabetic, but he had changed his opinion about 
the year 1921. He had had a case of a woman suffering from fibroids ; she was operated 
upon by the late Dr. Williamson, who believed in spinal anesthesia. Everything possible 
was done to get the patient ready for operation. Spinal anesthesia was employed, and 
she was well for three days after the operation. Then acidosis began to develop, her 
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condition became increasingly serious, and, in spite of all that could be done, she died. 
Shortly afterwards he (the speaker) was called to see another case, in which the patient 
had been submitted to spinal anesthesia and was comatose. That patient, also, had died. 
He (the speaker) had not seen a serious result of that kind follow gas-and-oxygen 
administration. Nor, after gas-and-oxygen anesthesia had he found any serious change in 
the blood-sugar and the carbon dioxide. He therefore now advocated the use of gas-and- 
oxygen in these cases if the surgeon agreed and did not mind the resulting stiffness of the 
muscles. 














Section for the Study of Disease in Children. 


CASES SHOWN AT THE CLINICAL MEETING HELD AT THE ROYAL FREE HOSPITAL, 
GRAY’S INN ROAD, W.C., ON MARCH 22, 1929. 


Diabetes in a Mongolian Imbecile.—Dorotuy C. HARE, M.D.—J. M., female, 
aged 7 years. Diabetic symptoms were first noted, at the age of six years, in 
December, 1927, after an attack of measles and ulceration of the mouth, intense 
thirst and appetite, with frequency of micturition, soreness of vulva, and wasting. 
She came under treatment in February, 1928. The weight then was only 23 lb. 
The diabetes was severe, a blood-sugar of nearly 0:4 grm. per cent. was found on 
one occasion, urine-sugar up to 6 per cent. and much ketosis. She responded well 
to insulin treatment and diet, the early doses of 25 to 30 units daily were gradually 
dropped and she was discharged sugar free, taking only 5 units of insulin on a diet 
of 1,200 to 1,300 calories with about 100 grm. of carbohydrate. Since then she 
has lost tolerance and now requires 20 units of insulin daily; she has, however, 
gained nearly a stone in weight in the past year. She is now very lively and well in 
spite of having had a good deal of infection during the past winter, including almost 
constant nasal catarrh, an attack of septic throat and enlarged glands, and a severe 
abscess from an insulin injection. 

The development shows the typical mongolian characteristics, the mentality is of 
a very low grade, though the imitative powers are strongly developed. The heart 
shows no defect. She is the ninth child of her mother, who was 46 at the time of 
her birth; she is, however, the only child by a second husband who was 53 at the 
date of the child’s birth. He is a healthy man, and was not subject to “ war strain" 
as he never served abroad. 

The incidence of diabetes in mongols is apparently rare. I could not find any 
case reported in the literature. The diabetes developed after an attack of measles. 
The child had been taking thyroid in moderate doses for the preceding year, but I do 
not think that this could have had any effect on the carbohydrate tolerance. 

Discussion.—Dr. F. PARKES WEBER suggested that the diabetes mellitus in the mongolian 
imbecile might be based on a congenital abnormality (imperfect development) in the islets of 
Langerhans in the pancreas. 

Dr. F. J. Poynton (President) said that for many years he had been specially interested 
in mongols, and he had collected many cases of the condition; he had, however, never 
previously seen such a child with diabetes. 


Gummatous Osteitis of Upper End of Fibula.—C. E. SHATTOocK, M.S. 

Girl, aged 4 years. Pain in leg, especially at night since a fall one month ago. 
There was a tender swelling in the upper end of the fibula. Skiagram shows caries 
and new formation of bone. Wassermann reaction strongly positive. 


Nephritis and Pyelitis. (Shown for Diagnosis.)—L. 8. T. BURRELL, M.D. 
J.M., male, aged 9 years. History—Two weeks preceding admission bitten 
by a dog. One day before admission onset of giddiness, vomiting and drowsiness ; 
eyes became puffy. Complained of headache and sore throat. 
JUNE—DIs. OF CHILD. 1 
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Past History—Measles, scarlet fever, tonsillectomy, and for six months nocturnal 
enuresis and puffiness round eyes. 

Family History. —Two cases of pulmonary tuberculosis on mother’s side. 

On Admission: Pale, eyes puffy ; temperature 102° F., pulse 120, respiration 24. 

Skin lesions: Small septic area on leg at site of dog bite. Small red papules on 
face, arms and legs appeared in crops, surrounded by red areole, 4 in. to ? in. in 
diameter, fading on pressure. A patchy erythema also present. 

Heart: Slightly enlarged to left. First apical sound roughened. 

Abdomen : Slightly distended, otherwise nothing abnormal felt. 

Urine: Specific gravity 1010; a trace of albumin, blood and blood-casts present. 
Quantity in twenty-four hours, 30 oz. 

Blood-count: Red cells 3,790,000, hemoglobin 67 per cent., colour-index 0:8. 
White cells 14,600. Differential count: polymorphonuclear neutrophils 64-5 per 

















Gummatous osteitis of fibula. 


cent., eosinophils 0-5 per cent., basophils 1-5 per cent., hyalines 7 per cent., large 
lymphocytes 3°1 per cent., small lymphocytes 23-5 per cent. 

Blood-culture: Sterile on two occasions. 

Urine-culture sterile. Guinea-pig inoculated with culture five weeks ago. 

Skiagram of chest : Nothing abnormal discovered. 

Progress.—Vomited several times during first two days. Temperature rises in 
evenings to 101°-103° F., and falls to normal or subnormal in eight hours, with 
intervals of twenty-four to thirty-six hours, and occasionally two to three days 
between attacks of pyrexia. During pyrexial attack patient becomes drowsy, 
flushed and puffy round the eyes, sweats a good deal and abdomen becomes 
distended and doughy. Apparently well between attacks. 
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Heart: A soft, systolic murmur heard for about four weeks and occasionally a 
diastolic murmur at apex. Blood-pressure 100/70 usually. 

Urine: Blood, albumin and casts still present. Quantity 20 to 40 oz. in twenty- 
four hours. 

Fundus oculi normal. Sudden onset of squint five weeks ago. 

The case was thought to be one of nephritis and pyelitis. The alternative 
diagnosis was ulcerative endocarditis or, possibly, tuberculous peritonitis; but I 
have not seen a case of tuberculosis with this type of temperature. Each time the 
temperature rose, the boy’s abdomen was very swollen, with tenderness over it. 
When the temperature fell again, the abdominal swelling subsided. With regard to 
the dog-bite, the temperature is not that of rat-bite fever. There may be some 
septic condition of the kidney ; this would account for the persistent hematuria. 


Discussion.—Dr. F. PARKES WEBER said he thought that neosalvarsan might be very 
cautiously tried in this case. In certain septic cases it seemed to have had a beneficial 
effect. Moreover, though he was not suggesting that the case was a syphilitic one, there 
was. as had been stated, a slight resemblance to rat-bite fever. 


Dr. JENNER HOSKIN said he considered infective endocarditis to be the most probable 
diagnosis. The type of the pyrexia, the sweating and the hematuria were consistent with 
that condition. The only other likely diagnosis was that of acute kidney. Recently the 
temperature had dropped, but he anticipated a recurrence of the pyrexia, if the case was one 
of malignant endocarditis. 


Dr. TALLERMAN asked whether the cystoscope had been employed in this case. 


The PRESIDENT said he thought the sequence of events might be a ‘septic sore, and then 
nephritis with pyelitis. That would explain the case without introducing endocarditis. He 
did not favour the diagnosis of malignant endocarditis, which was rare in this type of child. 
The child did not seem ill enough for that. He agreed that the examination of the bladder 
might reveal something. 

Dr. CHODAK GREGORY asked whether treatment by potassium citrate in large doses had 
been tried? Or had hexamine or other urinary antiseptics been employed ? 

Dr. BURRELL (in reply) said that the pathologist inclined to the view expressed by the 
President. Hematuria and kidney symptoms had been present throughout, and these would 
be unlikely to occur in infective endocarditis. He doubted whether in the case of such a small 
boy the cystoscope would show much. Hexamine and other drugs in large doses had been 
tried, but without effect. He had not yet used the intradermal tuberculin test, for, if it were 
found to be positive in this child, what would it mean ? He thought of giving a provocative dose 
of tuberculin to see whether localizing symptoms in the abdomen followed it. He had not 
been able to feel the spleen, but he was told it had been felt. To give neosalvarsan, as 
suggested by Dr. F. Parkes Weber, seemed to be taking a leap in the dark. He had discarded 
the idea of rat-bite fever having followed the dog bite, but there was just a possibility of its 
occurrence. 


Two Cases of Coeliac Infantilism.—H. GarDINER-HILL, M.D.—(Shown by 
Miss MAvis CARR, L.R.C.P., M.R.C.S.) Case I.—A.S., femaie, aged 22 years. 
Sent on account of lack of growth to St. Thomas’s Hospital at the age of 18; is said 
to have been small from birth and not to have grown for some years. No definite 
history of intestinal disturbance up to the age of 14. Since that time she has suffered 
from abdominal pains with distension, and lately her stools have been more frequent 
than normal and of a greyish yellow colour. She is of good intelligence and reached 
the highest standard at school. Apart from lack of growth her only complaint is of 
difficulty in walking and she is easily fatigued. 

Physical Examination.—Infantile in appearance and the secondary sex characters 
entirely undeveloped. No axillary or pubic hair. Menstruation has never occurred. 
Teeth very poorly calcified. 
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Height 120-25 cm., weight, 3 st. 5 lb. Thyroid not palpable. Sella turcica 
(skiagram) smaller than normal but well formed. No abnormality in the cardio- 
vascular, respiratory, urinary and central nervous systems. Abdomen distended but 
nothing abnormal felt. Stools, greyish-yellow; total fat in faeces 39 per cent. (soaps 
and fatty acids 86 per cent., unsplit fat 14 per cent.). 

Renal and sugar tolerance investigation (Dr. Forest Smith).—Urine : no abnormal 
constituents. Urine urea (casual specimen) 3 per cent., blood-urea 20 mgm. per 
100 c.c. Sugar tolerance at 20-minute intervals after taking 30 grm. of glucose: 
0-120, 0-095, 0-095, 0-120, 0-152, 0-133, 0-120; after 50 grm. of glucose: 0-104, 
0-120, 0-120, 0-125, 0-153. Trace of sugar present in the urine. 

Skiagram of bones shows striking changes in metaphyses : cup-shaped 
appearance, ill-defined outline at lower end of radius and ulna (see skiagram) ; also 





Case I.—Aged 18 years. 


osteoporosis, especially noticeable in the femur and tibia. During the three years 
from the age of 18 to that of 21 the patient grew 6 em. 

During these years she received anterior lobe pituitary extract by the mouth in 
doses up to 10 gr. a day, but treatment was not continuous and lapses occurred from 
time to time. It is difficult to say how much the administration of anterior 
pituitary had to do with the apparent renewal of growth, but there can be little 
doubt, from the study of the skiagrams taken at the ages of 18 and 21 respectively, 
that the rickety changes in the bones were exaggerated at the later date. 

Additional observations since last visit: Menstruation began in June, 1928, ard 
has occurred regularly at intervals of four weeks since. A slight growth of pubic 
hair has been noted. 
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Case II.—D. G., female, aged 15 years. Fifth child of six children of healthy 
parents. Normal weight 74 lb. at birth. Breast-fed until 4 months old. Backward 
in walking and teething (2 years). Talked at age of 15 months. She was of a 
normal size until aged 5 years when she developed measles and whooping-cough in 
quick succession. These illnesses were followed by bronchitis, and since then she 
has never been well and has never grown satisfactorily. There is an indefinite 
history that at the age of 5 she had a large stomach and pale stools. She has a 
poor appetite and for the last year has suffered from diarrhcea, the bowels being 
opened two or three times daily. Her only other complaint is that of difficulty in 
walking. Menstruation has never occurred. She reached the highest standard at 
school and now earns her living as an embroiderer. 














Case I.—At age of 18 years. 


Physical Examination.—She is conspicuously late in development with absence 
of secondary sex characters. There is no axillary or pubic hair. Weight 3 st. 14 lb., 
height 484 in., span 48% in. Symphysis, vertex 22$ in., symphysis, soles 25? in. 
'eeth poorly calcified. Slight thyroid swelling. No abnormality in the heart, lungs, 

inary system or central nervous system. Optic discs normal. Visual fields full. 
lla turcica (X-rayed) normal in size and shape. Sugar tolerance after 50 grm. of 
clucose, 0: 125, 0-160, 0-160, 0-195, 0-195 (Mrs. Williams). Blood-urea 18-5 mgm. 
r cent. 
Skeletal system: There is some enlargement of the ends of the long bones, 
rticularly marked at the wrists and knees. Skiagram show gross changes at the 
staphyses; the ends of the long bones are ill-defined with cup-shaped appearance. 
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Discussion.—Dr. H. N. STOESSIGER said the second case was diagnosed as one of coeliac 
disease because of the infantilism and the rickety changes in the joints, and the absence of 
signs of renal disorder. The history of intestinal disorder was vague, but the mother said 
that the child grew normally until she was 5 years old; after that age she had some diarrhea and 
some enlargement of the abdomen following a run of infectious diseases. Since then she had 
always had a poor appetite, and last year there was a history of the occurrence of rather loos: 
motions. The child left hospital before the investigation could be carried further. The 
appearance of the abdomen was normal, and while she was in hospital there were about two 
stools in a day, and nothing extraordinary in their appearance. 


Dr. PARKES WEBER said the difficulty of diagnosis in these cases made them very 
interesting. In the first case he noted the absence of a convincing intestinal history 
suggesting intestinal infantilism, and he had at first supposed it to be a case of infantilism 
of the Lorain type (pituitary dwarfism). Sexual development was, however, apparently 
progressing, and the case might turn out to be one of delayed general development with 














Case I.—At age of 21 years, 


permanent smallness of stature (“simple dwarfism,” not of pituitary origin and without 
permanent sexual infantilism). 


Dr. J. W. Scott said the first patient (Case I) was under his care in 1924. She then 
showed much the same characteristics as were now described, except that the amounts of 
the total fats were then higher. Her general nutrition had now become very much impaired, 
and the rachitic changes more pronounced. On the former occasions the stools were very 
typical: large, offensive, grey and soft. 


Dr. KINGSTON BARTON asked whether any ductless gland treatment had been given 
in these cases during the last year ortwo. If thyroid treatment was pushed, there would be 
the risk of inducing active rickets in the bones. He gathered that there was no renal 
infantilism present; in such a condition the same type of rickets appeared to supervene ; 
this was called late rickets. He had always thought cases of this kind were due to some 
changes in the ductless glands, connected with the renal disease itself. 
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The PRESIDENT said he would be interested to know whether the first of the two patients 
had been insufficiently nourished, and whether the rapid growth in consequence of giving 
pituitary had favoured the supervention of rickets. He did not know how accurately the 
diet she had been receiving was ascertained, i.e., during the time her parents had been out 
of work. 


Miss CARR (in reply) said that anterior lobe pituitary extract had been given in the first 
of the two cases. The first patient had not received any thyroid extract. The skiagrams 
showed that during the period of growth the rickety changes in the bones had been 
exaggerated. Fanconi, in his recent monograph on “ intestinal infantilism,’’ pointed out that 
the rickety changes in the bones in these cases did show considerable variation from time 
to time, and Dr. Gardiner Hill thought that the changes in the present instance, apparently 
after the administration of anterior pituitary extract, might have been of a similar nature and 
merely a coincidence. 








Skiagram of barium meal. 


Dr. H. STOESSIGER (in reply) said that the second patient was admitted as possibly a case 


{ Lorain’s disease. She exhibited an unusual type of sugar-curve. She had been on whole 
ind pituitary and thyroid intermittently owing to her irregular attendance, but there had 


een no growth at all. 


Congenital True Dextrocardia with Transposition of Viscera.— 

JENNER HoskIN, M.D.—L.I., male, aged 11 years, seen at Out-Patients’ 
lepartment March 28, 1928, sent up by school medical oflicer on account of heart 
yndition. Has no cardiac symptoms, plays at all games. 

On examination: Well-grown, healthy looking boy. Heart apex in fifth right 
ice 34 in. from mid-line; sounds clear, with good muscular tone. 


JUNE—CHILD. 2 ¥* 
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Electrocardiogram shows a right-sided preponderance with inversion of lead |, 
and transposition of leads II and III. 

Skiagram of the test-meal shows the stomach on the right side and the cecum 
on the left. 


Encephalitis complicating Lobar Pneumonia.—HazeL H. CHopak 
GREGORY, M.D.—Boy, aged 4 years, admitted to hospital on fourth day of 
illness ; onset sudden, with vomiting, diarrhoea and fever. On the second day there 
had been twitching of the face, on the third, generalized convulsions followed by 
coma. Previously was a normal, intelligent child, who talked early and walked when 
12 months old. 

On admission the child seemed unconscious, but was very irritable when touche, 
lying in the flexed position with flushed, cyanotic face. Temperature 102-6° F., 
pulse 129, respirations 48. There was a dry cough and a respiratory grunt. There 

was no head retraction, Kernig’s sign was indefinite, and the only positive sign i1 
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the central nervous system was a slight left external squint. The cerebro-spinal 
fluid was normal. 

He had all the appearance of a case of lobar pneumonia, with acute cerebral 
onset, and although there were no signs in the lungs he was provisionally diagnosed 
as such. On the sixth day after admission (tenth of disease) signs of consolidation 
appeared in the left upper lobe. This ran the usual course and resolved successfully 
with fall of temperature to normal. Neither with the development of consolidation, 
nor with its resolution, did any sudden abatement of the cerebral symptoms occur, 
but gradually the coma gave place to a confused consciousness with slow repetitive 
speech. At the end of a month the child was able to get up, but he had become 
dirty in habits, destructive and mischievous ; his speech was limited to repeating 
what was said to him, but he sang incessantly. He was transferred to Winchmore 
Hill in company with cases of post-encephalitis, but has just been discharged after 
eight months’ stay. Ue is now quite unmanageable and still destructive, and is 
never at rest for a minute. He does not appear stupid, is now clean in his habits 
and can dress himself. 


Discussion.—Dr. FLORENCE EDMONDS referred to a case she had shown two years 
previously, in which there was no history of an acute attack. The child was never still, 
was very troublesome and became vindictive—the prognosis was regarded as bad. After 
eighteen months he began to improve, and steadily becoming more normal in behaviour. 
The restlessness had gone, and he would now sit quietly and play by himself. 

She also mentioned another case, that of a boy whose state was considered hopeless. Yet 
after three years he had become normal and was now doing quite well at a public school. 


The PRESIDENT referred to an interesting case of a schoolboy who was attacked with 
what was called influenzal pneumonia, which began on the right side. When he (the speaker) 
saw him, he had been ill three weeks, and any who saw him would have said that it was a 
case of typhoid. He was delirious, and had been passing all his evacuations under him, for 
some days. He had then apical pneumonia on both sides. There was no optic neuritis nor 
were there definite signs of meningitis. He was now gradually recovering, though it was 
not certain whether he would return to normal mentality. It reminded one of the virus 
infections, such as occurred in vaccinia. 


Dr. L. S. BURRELL, referring to the connexion of influenza with these cases, said it was 
known that when there was an epidemic, not only did the incidence of chest and lung compli- 
cations increase, but also encephalitis and infantile paralysis. Was there not (he asked) some 
common infection which caused several different types of disease ? 


Infantile Cerebral Palsy, illustrating the Effect of Active Movement 
on Spasm.—NerEILL HopnHouse, M.D.—R. B., male, aged 2 years and 5 months. 
First seen when aged 1 year and 9 months. The complaint was that the right side 
was stiff ; this had been noticed for one month only. 

History.—Birth : Vertex, delivered with forceps, labour not prolonged. The child 
was not eyanosed, and could breathe and suck normally. Nothing abnormal noticed 
during infancy. Sat up at about 6 months, but has never stood or walked. Cried 
very little. 

On admission the right arm was scarcely used, and there was a moderate degree 
of spasm without contracture. In the right leg there was little spasm while at rest, 
but on an attempt to teach the child to walk, the foot became inverted by spasm 
of the posterior tibials. At first sight there appeared to be a right hemiplegia, but 
muscular tone was very variable on the left side, and it seemed likely that there 
was some bilateral aamage. 

The arms have shown some interesting changes while the patient has been under 
tre.tment. The left arm was bandaged to the side, and active movements were 
quickly developed in the right; as usual this was accompanied by relaxation of the 
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spasm. When seen on January 25 there was no spasm in the right arm, which was 


used for choice, but there was a definite spasm of the left arm, which was scarcely | 


used. Both arms were then left free, but the left continued to be disused. It was 
necessary to tie the right arm in order to restore the use of the left. 

_ There is probably a defect in both cortical areas, as a result of which spasiic 
weakness develops in any limb which is not in constant use. The absence of facial 
weakness throughout is interesting. 


Dr. CHODAK GREGORY remarked that the case-note spoke of absence of facial weakness; 
she had seen the child in the ward and noticed he was always staring. She therefore 


wondered whether there was some spasticity of the muscles of the eyelid, as it seemed to be 


an unusual kind of stare. Though the child was not stupid, the stare gave him an 
expressionless aspect. 


Megacolon.—HazEL H. CHopAK GREGORY, M.D.—Boy, aged 4 years, was 
brought to hospital complaining of constipation since birth, general debility, and 
lately stoppage of the bowels for eight days, with abdominal pain and retention 
of urine. 

He had been operated upon when a few weeks old for supposed hypertrophic pyloric 
stenosis, his symptoms being frequent vomiting and obstinate constipation. 

On admission in January of this year a large movable mass, which felt like 
plasticine, filled the umbilical region ; there was no tenderness and the mass could 
be indented, altered in shape, and pushed all over the abdomen. Enemata were 
given twice daily and the bowel gradually emptied until no abnormal mass could be 
felt. A barium enema of 3 pints was then given and X-rays showed a much enlarged 
colon, the descending portion being relatively the most affected. An unusual 
feature is that even when the colon is full, the abdomen is not much enlarged. 
When empty, the abdomen is of a natural size. 

Subsequently it was discovered that on laparotomy no pyloric stenosis had been 
found, but it was observed at the time that the colon was dilated. 

What is the opinion of the Members as to operative procedure? In the literature 
I find that the mortality is almost the same in those left alone as in those operated 
upon. Though this child was well-grown for his age, he was at times neglected, 
and when received into hospital in January last he had, as already stated, a very had 
obstruction, and the bowels had not acted for days. He also had retention of urine, 
and that might happen again. Perhaps he would be better without his colon. 


Discussion —Mr. ERIC CROOK said he thought these cases were very difficult to treat 
surgically. The mortality was very high, mainly because of the magnitude of the operation 
on achild. In the present case, however, he thought it was right to advise the operation, 
because it was not a very advanced case, and the colon was not excessively large. When 
operative treatment was carried out in these cases it should always be done in two stages; 
first a lateral anastomosis, subsequently a resection of the affected part of the colon. 


Dr. F. PARKES WEBER remarked that as in the present case the rectum was involved, 
it would be easy to try the effect of dilatation first. One or more successful results from 
dilatation had been shown at a recent Annual Meeting of the Association of Physicians. 


The PRESIDENT said that for ten years he had watched a patient who had been operated 
upon by Sir Arbuthnot Lane. It was a bad case, and the operation was a severe one, 
but recovery was perfect, and the child was well when he grew up. It was the only case 
of the kind that he had seen recover. In cases in which the bowel was opened about once in 
three weeks, he had seen remarkable recoveries follow the use of salines combined with 
cascara and strychnine, though he was aware that, as a rule, the patient did not respond to 
treatment of that kind. He agreed that in this case it would be wise to try dilatation first, 
followed possibly by medicinal treatment, the remedies being given daily in suitable doses. 
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Lipodystrophia Progressiva.—H. GARDINER-HILL, M.D. (shown by Miss 
Mavis Carr, L.R.C.P., M.R.C.S.).—J. L., female, aged 11 years, admitted to the 
Royal Free Hospital at the end of January, 1929. Following an attack of measles 
ten months previously, the patient had become progressively thinner, especially in the 
face, upper extremities, and trunk above the waist. Apart from this she had been in 
perfect health, eating and sleeping well. She is the fourth of six healthy children ; 
both parents healthy. Previous illnesses: whooping-cough when aged 4 years, 
influenza shortly afterwards and mumps when aged 7. 

Physical Examination.—Average height for age (4 ft. 44 in.). Weight, 4 st. 
34 lb., as against average for age of 4 st. 12 lb. Symmetrical and bilateral loss of 
subcutaneous fat from face, upper extremities and trunk; buttocks and lower 
extremities are well covered and normal. Facies typical of lipodystrophia pro- 
gressiva. Undue prominence of zygomatic arches. Hollowing of the cheeks and 
marked furrowing at the corners of the mouth on smiling. The clavicles and 
intercostal spaces are also unduly prominent. 

Examination of the circulatory, respiratory, digestive, urinary and central 
nervous systems revealed no abnormality. Thyroid gland not palpable. Secondary 
sex characters undeveloped. Sella turcica (X-ray) normal in size and outline. 
Sugar-tolerance curve after 50 grm. of glucose (Mrs. Williams) normal limits. 
Fasting blood-sugar 0-095 mgm. per cent. Basal metabolic rate (Mrs. Williams) 
- 19-5 per cent. Respiratory quotient 0-78. 

February 4, 1929.—Put on increased carbohydrate diet, and daily doses of insulin 
were given half an hour before breakfast ; the optimum dose was found to be 7 units. 
On this treatment the weight has increased during the course of six weeks from 
4 st. 834 lb. to 4 st. 11 lb., a gain of 74 lb. During this time the lowest blood- 
sugar reading recorded three hours after breakfast, has been 0-089 mgm. per 
cent. 


Discussion.—Dr. PARKES WEBER said that in this case he thought the lipodystrophia 
was limited to the head and neck (as it had been in several other cases); he saw nothing 
abnormal about the thorax. Cases of lipodystrophia were known to begin at about the age 
of this girl. To cause the child to gain in general body-weight (by insulin, etc.) was to 
encourage what was not required, namely, excessive laying-on of fat in the parts of the body 
not affected, especially in the pelvis and the thighs in female patients. 


Miss CARR (in reply) said that the parents were distressed about the girl’s thinness, and 
had asked whether something could not be done to give her a healthier appearance. Insulin 
treatment was only adopted as an experiment; she did not think it had been tried before. 
The arms and abdomen were fatter, but there was no difference in the face. 


Syphilitic Hypotrophy.—HiLpa N. SToEssiGER, M.D.—Girl, aged 1 year 
and 7 months. Weight 12 lb. 2 oz. Height 28 in. Born prematurely at thirty-fourth 
week. Birth weight 2 lb. 10 0z. Breast-fed for five months. Weight at end of 
fifth month 5 lb. 14 oz. Supplementary feeds then begun; breast milk failed 
completely at seventh month. 

Since eighth month has been extremely difficult to feed, taking only two or three 
ounces at a time. Has gained weight very slowly in spite of concentrated feeds 
and vitamins in plenty. Squint and coarse nystagmus noted at seventh month. 
First tooth cut at twelve months; now has eight teeth. Walking with support two 
months ago. Ribs slightly beaded, fontanelle closed. Liver and spleen not palpable. 
Anti-syphilitie treatment (grey powder, increasing doses). Wassermann reaction 
negative (tested only at first week, sixth month and nineteenth month). 

History of Mother.—Premature twins, died 1920; stillbirth, 1925. Anti-syphilitic 

atment since October, 1925. Wassermann reaction, positive only once 
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(November, 1925). Her health has prevented full dosage of drugs. Severe 
toxemia of pregnancy before birth of patient. Has since had another premature 
child, now 5 months old, born with well-marked cranio-tabes which disappeared 
rapidly ; syphilitic epiphysitis demonstrated by X-rays; now growing well ; birth 
weight 3 lb. ; present weight 8 lb. 13 oz. Wassermann reaction, negative. 
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DISCUSSION ON VARIOUS ASPECTS OF GASTRIC 
CHEMISTRY. 


Dr. Leonard G. Parsons. 
The Significance of Achlorhydria in Infancy and Childhood. 


THE study of achlorhydria in infancy and childhood and an attempt to estimate its 
significance is of importance because there are two diametrically opposed views as to its 
causation. According to Faber [1], achylia gastrica of adults results from chronic gastritis, 
which in its turn originates from a widespread and deep-seated hematogenous inflammation 
following an infectious fever during childhood or early infancy. In association with Bloch, 
‘aber found that achlorhydria was frequent in the above-mentioned acute infections of 
childhood and sometimes persisted for months after recovery from the illness ; also, by means 
of a special pathological technique, he demonstrated the presence of these morbid changes in 
the stomachs of young children who had previously been shown to be suffering from 
achlorhydria as a result of infectious disease. He says that “ hematogenous toxic gastritis 
with anacidity is “frequent in childhood. It is usually transient, but it is occasionally very 
protracted, perhaps lasting for life.” On the other hand achylia was never found in healthy 
infants. ; 

What may be called the gastro-intestinal response to parenteral infections in infants 
is a clinical fact well known to pediatricians ; for example, otitis media or pyelitis may first 
attract attention on account of an intestinal upset such as diarrhea and vomiting, or even 
infantile atrophy. The diarrhea has been thought by some authorities to be the result of the 
spread of bacteria from the colon to the small intestine, a state of affairs which Knott has 
shown to occur in achlorhydria. The existence of a hematogenous toxic gastritis as 
formulated by Faber may well be the cause of this gastro-intestinal response, but his thesis, 
that such a condition in childhood is the precursor of chronic gastritis and achylia gastrica in 
adults, seems difticult to prove conclusively. 

The other view of the cause of achlorhydria in childhood is that propounded by Einhorn 
and Martius, to the effect that there is a constitutional congenital deficiency of secretion. 
The President of this Section (Dr. A. F. Hurst) accepts this hypothesis and speaks of 
“a constitutional and often familial achylia gastrica which is not associated with any known 
structural changes in the mucous membrane of the stomach” [2]. When Dr. Hurst first 
developed this idea I thought that I had evidence which supported his thesis, for at that time 
| had a certain number of cases of achlorhydria which appeared inexplicable by any other 
hypothesis; but stimulated by Maclean’s views on the secretion of neutral chlorides and by 
the fact that we were in the position to estimate the pH of the gastric fractions by the 
electrometric method, my colleagues, Dr. E. M. Hickmans and Miss Esselmont, and myself 
have attacked the subject afresh under more rigid conditions. What follows is based on 51 
cases, chiefly those of infants, and as a result of our investigations I believe that Dr. Hurst’s 
views as applied to the achlorhydrias of children are untenable. 

I will put forward five propositions which may lay me open to attack in the discussion ; 
these are: (1) Achlorhydria may be due to rapid emptying of the stomach. (2) Achlorhydria 
may be due to the type of test-meal used. (3) Achlorhydria may be due to the presence of 
parenteral or enteral infections. (4) In all cases showing achlorhydria there is evidence 
of secretion of hydrochloric acid, i.e., the condition is what Faber has termed false achylia. 
(5) There is no evidence of an innate achlorhydria, but on the other hand lowered secretion of 
hydrochloric acid is common in artificially -fed infants, particularly in those under weight or sick. 

I accept as a definition of achlorhydria the absence of free hydrochloric acid in all 
specimens removed after the test-meal has been given. In our 51 cases, 10 would be 
classified as achlorhydria under that definition, but this number would be diminished 
by 3 if we accept—as we should—the presence of free hydrochloric acid in the resting juice 
as ruling out achlorhydria. We have thought it wiser with infants to use as the test-meal the 
food to which the infant is accustomed, e.g., breast milk, dried milk, Almata, Benger’s 
food, etc., because it is probable that such a test-meal furnishes a better index of the gastric 
physiology than can be obtained with a standard meal. The gruel meal has, however, been 
given on occasions both to infants and to older children. 

Achlorhydria due to Rapid Emptying of the Stomach.—Various factors influence the 
ate at which the stomach empties, but for the purpose of this discussion I am considering 
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only the effect of the type of meal. In infants the range of free hydrochloric acid is less than 

in adults, and with certain types of meal free hydrochloric acid does not appear until late, and 

then only in small quantities. Now, of the various types of test-meal, breast milk and a food 
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having almost the same pH—Almata—leave the stomach at a quicker rate than cow's milk 
mixtures or dried milk formule. The effect of different test-meals is clearly indicated in the 
case of an infant who showed achlorhydria on an Almata test-feed and whose stomach was 
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empty after two and a half hours (fig. 1). With a dried milk test-feed the stomach was 
not empty until after three hours, and free hydrochloric acid was present (fig. 2) ; a cow’s milk 
test-meal showed even greater delay in emptying, and a higher reading for free hydrochloric 
acid (fig. 3). If, however, the readings for free hydrochloric acid in the two latter test-meals 
are taken at two and a half hours (the time at which the last Almata fraction was obtained), free 
hydrochloric acid is only just present; therefore it would appear that, had the emptying time 
of the Almata meal been longer, free hydrochloric acid would have been demonstrated. 

It is generally held that the stomachs of individuals with achlorhydria empty more 
rapidly than the normal stomach, and recent work by Copeman and Hill [3] suggests that 
this is also the case in children between the ages of 8 and 10. In our experience the rate of 
emptying is largely determined by the test meal and is not more rapid in the achlorhydrics ; 
indeed, in some cases the stomachs are longer in emptying than in those showing free acid. 

Achlorhydria, due to the Type of Test-Meal used.—The test-meal] may influence the type 
of curve produced in another way, namely, by virtue of its buffer value. The buffer value, or 
capacity, of cow’s milk is much greater than that of Almata, or breast milk, and is due to the 
presence in it of larger amounts of protein and phosphates. Twenty-four years ago 
Hamburger and Sperk pointed out that peptic digestion could not occur until the proteins 
were saturated, and they estimated the amount of acid it was necessary to add to the gastric 
contents until free hydrochloric acid could be detected. The amount added was called by 
them the “acid deficit.” If no free hydrochloric acid is present in the test-meal, the acid 
deficit plus the total acidity represents the acid binding power, or “ buffer value,” of the 
gastric juice. If free hydrochloric acid is present, the buffer value is the total acidity, less the 
free hydrochloric acid. 

The acid deficit, estimated half an hour after giving the various types of test-meal, is found 
to be the least in breast milk, and very much greater in cow’s milk meals, while the largest 
deficits have been found with a particular brand of dried milk. It is therefore clear that 
in order to produce free hydrochloric acid with the latter types of meal, very much 
greater amounts of acid have to be secreted than those required in breast milk or 
Almata feeds, and that in some circumstances, e.g., a febrile illness, sufficient will not be 
secreted and apparent achlorhydria will result, purely because of the type of food. To over- 
come this difficulty in infant feeding attempts have been made to saturate the buffer of cow’s 
milk by the use of acid milk. 

Achlorhydria may be Due to the Presence of Parenteral or Enteral Infections.—I have 
already alluded to this possibility and given evidence in its favour. Chevitz [4] in an 
examination of fifty-three children found that all showing digestive troubles had low acid 
values (barley gruel test-meal), half having achylia ; also that the falling off of acid secretion 
in parenteral infections was observed for some weeks after the onset of the disease. Bloch’s 
experience was similar. Amongst my cases were instances of acrodynia, cceliac disease and 





otitis media. 

Evidence of Secretion of Hydrochloric Acid in Apparent Achlorhydria. (False Achylia.)— 
Returning to a consideration of the acid deficit in a meal showing free hydrochloric acid, 
we see that the acid deficit curve rises, approaches the zero line and eventually free 
hydrochloric acid appears. (Figs 2 and 3.) Now, in all these cases of achlorhydria the 
acid deficit curve rises towards the zero line; but, since the acid-binding power of the gastric 
juice depends on total acidity, as well as acid deficit, the rise in the acid deficit curve might 
be due to increased total acidity. Total acidity is made up of protein hydrochloric acid, 
acid salts, and lactic or other organic acids. Now, the amount of lactic acid formation in the 
infant’s stomach is insignificant (Miles and Shohl), and any secretion of mineral chlorides 
that may occur does not influence the acid deficit. It follows, therefore, that the diminution 
of acid deficit is almost certainly due to secretion of hydrochloric acid. If it can be 
demonstrated that the acid deficit curve ever rises when that of total acidity fails or remains 
unaltered, there cannot then appear to be any possible doubt that secretion of hydrochloric 
acid is actually occurring, although not in amounts sufficient to saturate the buffer and to 
appear as free acid. A consideration of my curves shows that in some of them this 
criterion is fulfilled. Since the acid deficit curve rises in all my cases of achlorhydria, it 
follows that no evidence of an innate achylia gastrica has been obtained, a conclusion to 
which Chevitz, Bloch and Faber also came as the result of their observations. 


REFERENCES, 
1; Faser, K., Lancet, 1927, (ii), 901. 2; Hurst, A. F., Brit. Med. Journ., 1927, (i), 823. [38 
COPEMAN, W. 8. C., and Hiny, N. G., Quart. Journ. of Med., 1928, Ixxxv, 33. (4) CHEVITZ, Acta 
Pediatrica, 1921, i, 416. 
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Dr. N. Gray Hill: The following are the findings in the cases of seven children who, on 
the examination of their fractional test-meals, showed no evidence of free hydrochloric acid. 
These seven cases were discovered amongst a series of sixty-six children investigated by 
myself and Dr. Copeman at Queen Mary's Hospital, Carshalton. The seven cases referred to 
are those of children between the ages of 11 and 15; the children are of about normal height 
and weight for their age and gave no history of gastric disturbance, and, although they were 
under observation for about eight months each, showed nothing to suggest that the digestive 
processes were not in every way normal. 

Although there was no free hydrochloric acid present, in each test-meal there was a 
certain amount of total chloride, and although this was lower than in the majority of the 
children investigated, it might have shown that a certain amount of acid was secreted 
and neutralized. ; 

In these cases in which no free hydrochloric acid was present, it was difficult to estimate 
the rate of emptying of the stomach, as it appeared that the ptyalin continued to act and that 
the starch was reduced, so that it no longer gave the iodine reaction, although in an altered 
form it may still have been in the stomach. 

Dr. W. S. C. Copeman said he did not consider the usual estimations for free hydro- 
chlorie acid and total acidity to be of much clinical value owing to their variability even in the 
same individual at different times. He thought that estimations of total chlorides were 
of far greater value, and, in conjunction with Dr. Gray Hill, he had recently plotted out the 
variations found in a series of fifty normal children. 

Amongst this series had been found five children who had no free hydrochloric acid 
present, and who were therefore classed as achlorhydrics. A consideration of their total 
chloride curves showed, however, that, although in some instances low, there was always 
a marked amount of it present. These children were, therefore, probably not cases of achylia 
gastrica, but merely of complete neutralization of gastric juices. In this series there were 
12 per cent. of hyperchlorhydrics, but in neither class of case had any gastro-intestinal 
abnormality been found, although they were closely studied (N. G. H.) over a long period. 

These results seemed to bear out Ryle’s thesis that the dyspepsias were purely functional, 
and that gastric chemistry was unimportant in their etiology. 

Dr. S. W. Patterson. 
The Pathology of Gastric Secretion. 

The following is an analysis of 662 cases in which a Rehfuss test-meal was given and 
estimations were made of total chlorides, total acidity and free hydrochloric acid in samples 
taken at intervals of a quarter of an hour. 

The cases were divided into groups: (1) those showing various types of gastric lesion ; 
(2) those showing various extra-gastric lesions which may presumably cause reflex dis- 
turbance, such as inflammation of the appendix or gall-bladder, gall-stones, colitis, abscesses 
of teeth, etc.; (3) normal. 

Considerable variation occurs in the normal group, as has already been noted by Bennett 
and Ryle; in some, achlorhydria was present. Cases of ducdenal ulcer tended to give a 
superacidity curve, sometimes rising by steps up to the time of emptying of the stomach; 
in gastric ulcer the curves were normal in character unless the ulcer was in the pyloric region. 
Cases of gastritis and carcinoma of the body of the stomach showed subacidity. Of conditions 
affecting the rest of the alimentary tract appendicitis cases gave curves within normal limits, 
but there inclined to be superacidity in cases of cholecystitis and in some cases of colitis and 
diverticulosis of the colon. Infections such as tuberculosis, and septic conditions like tooth 
abscess, lowered the acidity curve. 

When the total acidity was correlated with the state of the pylorus and duodenal cap as 
seen on the X-ray screen, a grouping took place into normal cases and into those of pyloric 
or duodenal ulcer with superacidity, pyloric rigidity as in carcinoma with achlorhydria, and 
pyloric compression or irritability which tended to show some superacidity. 

The Rehfuss fractional test-meal gives little stimulus to appetite and the results are 
therefore largely those of the chemical or second phase of gastric secretion. An interpretation 
of the results as variations in the response of the secreting fundus glands, and the hormone- 
producing glands of the pylorus, offers an explanation of the pathology of gastric secretion. 

The gastric secretion is obviously altered when the secreting part of the stomach is 
infiltrated by growth as in carcinoma of the body, or is absent or atrophied as in pernicious 
anemia, or is rendered abnormal by inflammation as in gastritis, or reduced in efficiency 
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owing to the presence of tuberculosis or sepsis elsewhere in the body. In other cases I believe 
that in the receptivity of the pylorus to chemical stimuli and in its motor functions lies the 
key to the pathology of gastric secretion. 


J. F. Venables. 
The True Incidence of Hyperchlorhydria in Gastric and Duodenal Ulcer. 


It is generally stated that there is no special tendency to a high degree of acidity in 
chronie gastric ulcer, and that, although hyperchlorhydria is common in chronic duodenal 
uleer, many cases occur with a normal or subnormal acidity. Statistics founded on an 
analysis of a consecutive series of fractional test-meals at New Lodge Clinic, and published 
by Barford in 1927, proved that this general statement underestimates the frequency of 
hyperacidity in uleer. This is shown in Table I, from which it appears that 58-4 per cent. of 
fifty-three cases of gastric ulcer showed acidity above the average normal compared with 32-1 
per cent. normal, and only 9-5 below the normal, whilst no less than 90 per cent. of 114 cases 
of duodenal ulcer showed a high acidity with only 10 per cent. normal and none subnormal. 
The results of the test-meal are classified in the groups defined by. Bell in these Reports 
in 1923. 


TABLE I. 
Relative frequency of different types of test-meal in 53 cases of gastric ulcer, 116 of duodenal ulcer 
(Barford), and 42 of gastro- jejunal and jejunal ulcer (Evans Jones) compared with those in 100 normal 


students (Bennett and Ryle), 1,080 consecutive test-meals (Kohiyar) and 32 cases of carcinoma of the 
stomach (Venables). 


Condition No, of Achlor- Hypochlor- Low Average High Hyperchlor- 


cases  hydria hydria normal normal normal hydria 
Normal students (Bennett and Ryle) ... 100... 4-0... 1-0... 10-0 ... 59-0 ... 18-0 ... 8-0 
1,080 consecutive test-meals (N.L.C.) ... 1,080 ... 14-7... 8-0... 14-0... 31-5 ... 13-2 ... 18-6 
Gastric ulcer (N.L.C. and Guy’ s Hospital BO ee BD ose OE cs ED gs Se ove Ee os Oe 
Duodenal ulcer (N.L.C.) . ma. 0©®.. 06... 8. Be. Bes. SF 
Gastro-jejunal and jejunal ulcer iN. L.C. ) Sa. 46. 84... JS... Be... i... Be 
Carcinoma of the stomach (N.L.C.) a ao ..@6@.. MO... 608. OO... 69. 34 


During the last two years, whenever possible, we have given patients suffering from gastric 
and duodenal ulcer a second fractional test-meal at the conclusion of their course of medical 
treatment, when the ulcer has appeared to be completely healed. A comparison between the 
two test-meals has revealed the interesting fact that in a large majority of cases the degree 
of acidity has risen, and in no instance was there any reduction of acidity when healing had 
occurred. The gastric cases comprised 1 case of achlorhydria which became hypochlorhydria, 
1 low normal which became high normal, 5 high normals which became hyperchlorhydria, 
and 1 which remained unchanged; and cases of 5 hyperchlorhydria, 3 of which became still 
higher, 2 remaining unaltered (fig. 1). Of the duodenal cases 1 of hypochlorhydria became a 
high normal and 1 became one of extreme hyperchlorhydria (fig. 3), 2 low normal became 
high normal, 1 normal became high normal and 1 became a case of hyperchlorhydria; 7 high 
normals became cases of hyperchlorhydria and 1 remained unaltered; and of 12 cases of 
hyperchlorhydria 8 became still higher, 4 remaining unaltered (fig. 2). It is clear from 
these figures that, if second test-meals had been given in all the cases analysed in Table I 
instead of only in the 5 gastric and 13 duodenal cases which had been investigated in this way 
when Barford wrote his paper, the proportion with high normal curves and hyperchlorhydria 
would have been greatly increased. As 12 out of 13 cases of gastric ulcer and all of the 26 
cases of duodenal ulcer showed a greater degree of acidity than the average normal, it 
may be concluded that high acidity is present in a large majority of cases of gastric ulcer, and 
in all or nearly all of those of duodenal ulcer. 

It is quite clear from these results that the tendency to hyperchlorhydria in ulcer is not 
due, as was previously taught, to the ulcer itself, but that it is constitutional, as Hurst has 
frequently emphasized during the last ten years, being a congenital and often familial 
variation from the average normal, which predisposes to the development of an ulcer and is 
therefore still present when the ulcer has healed. 

The rise in acidity after treatment is almost certainly due to the disappearance of the 
chronic gastritis, which the work of Konjetzny and others has shown is so frequently asso- 
ciated with chronic ulcer. The gastritis is generally due to excessive consumption of 
alcohol and to a less extent to the intake of irritating food, or to dental or naso-pharyngeal 
sepsis. It is natural thatthe enforced abstention from alcohol, the unirritating diet and the 
eradication of the septic food, which lead to the healing of the ulcer, should also result in the 
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disappearance of the gastritis. That gastritis is present can only be recognized from the 
test-meal when the acidity is low, as the excess of mucus present in each fraction in these 
cases is not often observed when much acid is secreted, as it is then rapidly digested. In 
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Fic. 1.—Types of test-meal in gastric ulcer. I, achlorhydria; II, hypochlorhydria ; III, low 
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Fic. 2.—Types of test-meal in duodenal ulcer. 
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Fic. 3.—Duodenal ulcer with chronic gastritis (a) July 20, 1928, hypochlorhydria ; 
(b) August 17, 1928. After a month’s treatment; gastritis disappeared and ulcer healed; 
hyperchlorhydria unmasked. 


only one of the duodenal cases was the excess of mucus obvious in the original test-meal ; 
none was present after treatment (fig. 3). 

There is no doubt that the achlorhydria which is very exceptionally found in gastric ulcer is 
due. to coincident chronic gastritis, and that at the time the ulcer first developed, free 
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hydrochloric acid was still present. In the only case of the kind in the present series the 
patient was given test-meals on several occasions. Acid did not return after the stomach 
was washed out before treatment, but it returned after a course of treatment by daily lavage 
with dilute hydrogen peroxide in addition to the usual diet; at the same time a large 
“niche ” on the lesser curvature disappeared. 

The final test-meals showed that of 13 cases of gastric ulcer one patient had 
hypochlorhydria, 2 patients a high normal curve, and 10 hyperchlorhydria, whereas of 26 
cases of duodenal ulcer in 5 there was a high normal curve and in 21 hyperchlorhydria. 
[here is thus surprisingly little difference between the results obtained in gastric and 
duodenal ulcer. It is quite possible that if the gastritis could be completely overcome 
hyperchlorhydria would be found in every case of both gastric and duodenal ulcer. The 
much larger proportion of cases of gastric uleer with low curves before treatment is 
doubtless due to the fact that the gastritis present in gastric uleer was found by 
Konjetzny to be more severe and more extensive than in duodenal ulcer. This is probably 
i result of the comparatively slow evacuation of the type of stomach in which gastric ulcers 
develop compared with the unusually rapid evacuation in the short high stomach associated 
with uncomplicated duodenal ulcer. : 

The observations recorded in this communication add support to Hurst’s hypothesis that 
duodenal ulcer rarely if ever occurs except in individuals with the hypersthenic gastric diathesis, 
which is characterized by the association of hyperchlorhydria with a rapidly emptying 
stomach. It now appears that the gastric ulcer diathesis is also characterized by the presence 
of hyperchlorhydria, and that it is the association of this with a long and slowly emptying 
stomach which leads to the development of an ulcer in the stomach rather than in the 
duodenum. 


Dr. W. Morrell Roberts described some preliminary observations made on the effect of 
oils on gastrie secretion. It had been found that, in general, the purer the specimen of the 
particular oil used the more pronounced was the inhibitory effect on secretion. The nature 
of the impurity responsible for the impairment of the inhibitory properties in the less pure 
specimens of oil was not clear, but did not appear to be free fatty acid. 

The inhibitory efficiency of the various oils tested increased along with the rise in their 
odine values. 

The fall in alkalinity and the rise in chlorides observed when a solution of sodium 
bicarbonate was introduced into the stomach was appreciably diminished when oil was given 
and the emptying rate was slower. The fall in acidity resulting when hydrochloric acid was 
given in cases of achlorhydria was similarly affected. 

Hydrochloric acid or gastric juice, given during test-meals in which secretion in response to 
gruel was completely inhibited by oil, produced no effect. Histamine injection, on the other 
hand, led to an immediate and marked secretion of acid in similar circumstances. 

Oil was therefore capable of inhibiting secretion in varying degree when the stimulus was 
supplied by food or other substances within the stomach, but not when the gastric cells were 
stimulated by histamine in the circulating blood. 


Dr. A, F. Hurst (President) : I do not think that Professor Parsons sufficiently distinguishes 
achlorhydria from achylia gastrica. The definition which he quoted from a paper of mine 
referred to the latter, which I regard as generally due to a constitutional and often inherited 
error of secretion, as a result of which the apparently normal mucous membrane of the 
stomach is incapable of secreting free hydrochloric acid. Less frequently it is acquired as a 
result of atrophic changes in the mucous membrane following severe acute or chronic 
gastritis. On the other hand, achlorhydria simply means the absence of free hydrochloric 
acid: it includes achylia gastrica, but it is much more often the result of chronic gastritis, in 
which free acid is produced but cannot gain access to the lumen of the stomach, as the 
mouths of the glands are blocked by adherent mucus, any small quantity which escapes 
being neutralized by combining with the alkaline mucus. This form of achlorhydria should 
be treated by the elimination of exciting causes and by lavage with hydrogen peroxide, 
is this is followed by a return of the normal secretion,—in contrast with true achylia, in 
which the achlorhydria is unaffected by any treatment. It seems that Professor Parsons’ 
)bservations, which were all made on marasmic children, included only cases of achlorhydria 
resulting from gastritis with no examples of constitutional achylia, which occurs in about 4% 
ff normal individuals. On the other hand, the 7 cases described by Dr. Gray Hill and 
Dr. Copeman were probably examples of true achylia, as the children were all healthy. 
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From the observations reported by Dr. J. F. Venables and Dr. T. W. Turner fron: 
New Lodge Clinic, it is clear that the figures given by Dr. Patterson for the incidenc: 
of hyperchlorhydria and high normal curves in duodenal ulcer and gastric ulcer require 
correction. Constitutional hyperchlorhydria with a short, rapidly-emptying stomach is 
almost invariably the predisposing factor which makes it possible for a duodenal ulcer to 





develop, whilst a somewhat lower, but still abnormally high, curve of acidity with a long and | 
slowly emptying stomach is the constitutional condition predisposing to gastric ulcer. Our \ 
Guy’s and New Lodge figures for chronic appendicitis and gall-bladder disease do not agree | 
with those given by Dr. Patterson: Bonar found at Guy’s Hospital that in 33% of cases of 4 


chronic appendicitis and in 55% of those of gall-bladder disease confirmed at operation, the 
patients had achlorhydria, which presumably predisposed to an ascending infection of the 
appendix and gall-bladder-respectively ; and that in 49% of the former and in 23% of the 
latter there was hyperchlorhydria, which was presumably a reflex result of the disease. The 
number of cases with acidity within the limits found in 80% of normal people was thus 
remarkably low (18% and 22% respectively). 

I am convinced that Dr. Patterson is wrong in ascribing the achlorhydria in all cases of 
Addison’s anemia to atrophy of the gastric mucous membrane ; though in some cases it is due 
to atrophy following severe gastritis, in many more it is due to constitutional achylia, thus 
accounting for the great frequency with which other members of the family are found to 
have achylia with or without Addison’s anemia or subacute combined degeneration of the 
cord. I believe, moreover, that infiltration of the gastric mucous membrane is not the cause 
of achlorhydria in carcinoma of the stomach. In a communication made last summer to 
the International Congress of Cancer I gave reasons for supposing that the achlorhydria 
precedes the development of the cancer and is due to chronic gastritis, which, like chronic 
mastitis and glossitis, should be regarded as a frequent precursor of malignant disease ; free 
acid being always found in the 20% of cases which develop from malignant degeneration of 
a simple ulcer, the acidity being unaffected by the appearance of cancer, except in so far as 
blood combines with some of the free acid. 

I was glad to hear that Dr. Morrell Roberts now agrees with the majority of investigators 
that oils reduce the secretion of gastric juice, as the contrary opinion expressed in the paper 
he published some time ago in the Quarterly Journal of Medicine was difficult to reconcile 
with the results of clinical experience. 


Dr. E. P. Poulton said that he did not think it could be possible for anyone to have 
normal cells in the stomach without their producing hydrochloric acid. If the cell ceased to 
function it must atrophy. Hence there could not be such a thing as achylia gastrica. He 
quoted Faber, who said that he had never yet seen a case in which there had been a complete 
absence of hydrochloric acid and of ferment as well. Cases of so-called achylia were cases of 
achlorhydria and probably due to gastritis. In this connexion MacLean and Griffiths’ work 
was of importance. He (Dr. Poulton) had recently come across two cases in both of which 
the total chloride was rather low, and in only one of them was there any achlorhydria. A low 
total chloride might indicate a gastritis as well as a low hydrochloric acid. He would suggest 
that, since secretion of chloride and pepsin proceeded on parallel lines (Faber, MacLean), the 
secretion of both the substances was the function of the central cells of the stomach; and 
that one function of the chloride was to keep in solution the pepsin which, presumably, was a 
globulin. On this view the secretion of hydrochloric acid would be independent, since it came 
from a different cell. 

He considered that the hydrochloric acid was very important in the initiation of a gastric 
ulcer, but it played little or no part in its continuance. Experimentally, the attempts to keep 
an ulcer active by means of hydrochloric acid had been disappointing; but partial occlusion 
of the pylorus was very effective in the case of gastric uleer. The chronicity of peptic ulce: 
was due to mechanical causes, In support of this, Bonar found that gastro-jejunostom) 
removed symptoms and caused healing of ulcers in the pyloric part of the stomach ; whilst th« 
acidity of the gastric juice remained practically unaltered. He thought that Dr. Venables’ 
and Dr. Turner’s results suggested rather the same thing as regarded duodenal ulcer. Success 
in the treatment of gastric and duodenal ulcer had been attributed to the giving of alkalies, 
but the alkalies given were really alkaline carbonates, and the liberation of carbon dioxide 
stimulated the action of the stomach and accelerated its emptying. 
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Endemic and Epidemic Malaria in Southern Rhodesia. 
By JoHn Gorpon THomson, M.B. Ch.B. 


Introduction.—The hand-book issued by the Minister ef Agriculture and Lands 
to prospective settlers in Southern Rhodesia contains a most attractive description 
of this country, the youngest of the self-governing colonies of the British Empire. 
The climate in most areas is ideal for Europeans, ‘and to the right type 
of immigrant it offers a home well worth living in and developing. That the 
inducement is specific to a good type of settler is of great importance when 
considering the individual human factor in the control of malaria in rural 
districts. 

It is possible here to consider only a few of the more important factors in the 
causation of hyper-endemic and epidemic malaria, for example, the geography of 
the country, hydrographic and meteorological conditions, the presence of a large 
native indigenous population, the settlement on the land of non-immune Europeans, 
and the species of anophelines chiefly concerned in the active transmission of 
malaria. 

Geography.—The country is a plateau of approximately 152,000 square miles 
(nearly twice the size of Great Britain). It is situated between the latitudes 
15° S. and 25° S., and is therefore within the tropics. It is divided by « watershed 
extending from West Nicholson in the south to a point in the north just east of the 
Hunyani river. This chain of mountains in the northern part reaches a height of 
6,000 feet. Most of the country is at a high altitude, and about 24% of it is over 4,000 
feet above sea level. The northern part of the plateau drains towards the Zambesi, 
and the southern part into the Limpopo. About thirty miles from the Zambesi the 
escarpment is reached, and there is a sudden drop of 2,000 feet into the river valley. 
On the east a chain of hills, 6,000 to 7,000 feet high, separates the country from 
Portuguese East Africa. 

The worst malarious areas are usually along the fertile river valleys. Certain 
places, such as Shamva, Bindura, Sinoia, Gatooma and Victoria, occupied by European 
rural settlers, are intensely malarious, as shown by the occurrence of blackwater 
fever; these districts lie at about 3,000 feet above sea level. 

Hydrographic and Meteorological Conditions and their Relationship to Malaria.— 
Except for occasional showers, rain falls during the hot season from October to 
March (vide Charts [and II). The ool, dry season begins about the middle of April 
and extends to the end of September. The mean annual rainfall over the whole 
country is 28-8 in., and the standard divergence from this mean is 8 in., i.e., except 
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in very abnormal seasons the mean rainfall over the whole country can be relie« 
upon to be between 21 and 37 in. 

Chart I, prepared from meteorological observations made at Shamva, a well- 
known malarial and blackwater fever area, is an example of the relation between the 
rainfall and the mean maximum and minimum temperatures. From October to 
March inclusive, the mean maximum temperature is above 80° F., and the mean 
minimum temperature well over 60° F. This temperature, and the presence of water 
in small pools in fields, ditches, hoof-marks, slowly-flowing spruits, brick-holes, 
etc., afford ideal conditions for the breeding of Anopheles gambizx (A. costalis). 
Further, such a high constant temperature is extremely favourable for the rapid 
development of Plasmodium falciparum in this anopheline, which is the chief 
transmitting agent of malaria in Southern Rhodesia. 
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The report on the Public Health of Southern Rhodesia for 1927 (published 
1928) includes a chart (see fig. 2) showing the relationship of the rainfall to malaria 
and blackwater fever during the years 1924, 1925 and 1926. This chart demonstrates 
in a remarkable manner that the amount of malaria in a given year is directly 
dependent upon the rainfall. Each year the height of epidemic malaria is reached 
during March, April and May; there is a sudden drop in the incidence of infections 
in June, corresponding to a drop in the temperature. 

Hyper-endemic Malaria in the Indigenous Native Population.—The 1926 census 
estimates the indigenous native population as 950,638, and the European population 
as 39,174. Since 1927, however, immigration has raised the latter figure to abou’ 
50,000. The natives are allocated in Reserves and the remainder of the land is oper: 
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for development by non-immune white immigrants. The natives and whites, 
however, come into close contact, because all manual labour is performed by African 
natives drawn either from the Reserves or from areas outside Rhodesia. This close 
contact of the non-immune with the more or less immune native supplies a constant 
reservoir for the infection of mosquitoes. 

The intensity or frequency of malaria in various parts of the world has been much 
discussed, and in many instances the terms used are inaccurate and confusing. 
By endemic malaria in Southern Rhodesia we mean the constant presence of infection 
in that country. Endemicity is measured either by estimating the spleen-rate in 
young children between the ages of two and ten years, or by the parasite-rate 
in children (the endemic index). Areas are spoken of as being of low, moderate, or 
high endemicity, and as being moderately, or intensely malarious. Such terms 


RAINFALL , Mararta ano: BLACKWATER FEVER in SOUTHERN RHODESIA. 
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RAINFALL CURVE @mre-@, MALARIA CURVE O~ ---0, BLACKWATER CURVE (MULTIPLIED BY10) @———@. 
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in a general statement give little information and may be misleading. This has 
heen emphasized by Gill (1914) and Christophers (1924). Gill defines the “ healthy,” 
‘moderately endemic,” “ highly endemic,” and “ hyper-endemic” as implying a 
spleen-rate of under 10%, 10-25%, 25-50%, and over 50% respectively. In hyper- 
endemic tracts there is a very high spleen-rate (often over 90%), and in such 
areas the non-immunes are liable to blackwater fever. Such areas are easily 
plotted on the map when occupied by non-immune settlers living in bad houses. 
‘he indigenous natives of Southern Rhodesia living in hyper-endemic zones are 
tolerant to malarial infection and suffer only infrequently from acute attacks of the 
disease. They all harbour parasites, but often in numbers so low as to defy detection 
in the peripheral blood-stream. Gametocytes (crescents) are seldom found in adult 
natives of Southern Rhodesia. 
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Native children, however, in the same regions suffer up to the age of two years 
from what Christophers has aptly called “ acute infestation,” characterized by the 
presence of enormous numbers of asexual parasites in the peripheral blood-stream. 
The death-rate during this period amongst native infants must be enormous. The 
children who survive this acute stage of the disease gradually develop a tolerance, 
in which acute attacks become less frequent and the number of parasites in 
the peripheral blood diminishes. This development of tolerance is known as 
“immune infestation.”” Those individuals who reach maturity are tolerant to the 
disease. 

The native children are the chief infecters of anophelines. In asingle examination 
of a hundred native children under ten years of age, over 40% showed crescents 
in their peripheral blood-stream. The parasite concerned is almost exclusively 
Plasmodium falciparum (about 95% of cases), and it predominates throughout the 
year. The high incidence of this species of parasite and the hyper-endemic conditions 
in this part of Africa lead inevitably to attacks of blackwater fever unless care is 
taken to avoid repeated infections. As an example of the attempts of Europeans 
to settle on the land in Southern Rhodesia in unsuitable circumstances in a hyper- 
endemic area, the fcllowing figures from the schools of three districts may be 
cited :— 


STATISTICS ON MALARIA AND SPLENIC ENLARGEMENT IN WHITE SCHOOL-CHILDREN FROM 
THREE AREAS. 


ee ee No. of children Malarial Black water Splenic 
eee ane examined history history Enlargement 
Menzoe Citrus Estate ats 11 ‘ag 11 aS 1 Sew 7 
Bindura ... es ass 25 ia 25 ; l ‘a 20 
Shamva ... ae a 70 oe 68 ae? 7 si 56 


In the Public Report for 1926 the Medical Inspector of Schools states that 
of 4,849 children examined, 58-33% had a malarial history, and 51 had a definite 
history of blackwater fever ; of the latter, 2 had a history of two attacks, 4 a history 
of three attacks, 1 a history of four attacks, and 3 a history of seven attacks. 
Two deaths from hemoglobinuric fever were recorded in children during 1926. 
Such figures show that considerable carelessness in the choice of a site for their 
houses and gross neglect of recognized anti-malarial measures are still displayed by 
many settlers in the rural areas. It is impossible successfully to occupy anid 
to develop such areas unless precautions are taken, and the Department of Public 
Health now sends expert malariologists to supervise and help the settlers with 
housing problems and with methods of avoiding repeated malarial infection. 
Well-built houses carefully screened, and efficient nets over beds, will keep families 
from the danger of repeated infection and consequently of blackwater fever. 

Ignorance, carelessness, poverty and even antagonism must be overcome if 
Rhodesia is to be successfully developed by Europeans, and for this reason the 
human factor is of paramount importance, especially in rural districts. The health 
authorities carry out an immense amount of propaganda against malaria, and the 
children in the schools are now taught all about mosquitoes, malaria and methods of 
preventing the disease. 

Epidemic Malaria and its Relation to the Density of Anophelines which Feed on 
Man.—Thomson (1924) found that the chief anopheline associated with malaria an‘ 
blackwater fever in Southern Rhodesia was Anopheles costalis. This mosquito is 
naturally wild; it is found only in the rural areas and seldom occurs in the houses of 
the larger towns. There seems little doubt that this insect is responsible for the 
majority of fresh cases of malaria during the wet, hot season. According to 
Leeson (1928) Anopheles costalis appears late in November and remains till earl) 
June. Chart II shows a remarkable decrease in the incidence of malaria in June, 
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which is associated with the disappearance of this mosquito. It does not hibernate 
and is killed off by the sudden drop in the temperature. 

At night in badly-lit houses anophelines can only be detected with difficulty, for 
they keep in the shaded regions of the room—for example, under the table. They 
are silent during flight and are not easy to capture by lamp-light. The inhabitants 
of unscreened blackwater-fever houses, as often as not, will state that they seldom 
see mosquitoes and are not bitten—this at the height of the malarial season when 
the houses are nightly infested with anophelines, as the following incident demon- 
strates. A blackwater-fever house was visited by day and the surroundings carefully 
inspected. Larvae of Anopheles costalis were found in abundance in a spruit about 
one hundred yardsaway. A hunt in the house for adult anophelines proved of little 
use; none were found. The occupants declared they seldom saw mosquitoes. In 
such houses the following technique demonstrates the presence of large numbers of 
anophelines: Before sundown close a bedroom window with mosquito netting or 
gauze. Immediately the sun sets the netting becomes covered with mosquitoes 
attempting to get out of the house. On many occasions by adopting this procedure 
30, 40, 50, or more female anophelines (Anopheles costalis) could be captured on the 
netting in a short time, and these were only a few of those actually present. 

Observations in Southern Rhodesia lead to the conclusion that most of the 
malaria is contracted in the houses, and that it is usually inoculated when the 
inhabitants are asleep in bed. James (1926) and Le Prince (1926) independently 
came to the conclusion that female anophelines, after a full meal of blood, rest in the 
house or near it until the blood is partially digested. It is obvious that the 
systematic destruction of adult anophelines in houses, if carried out thoroughly and 
regularly, might be a useful anti-malarial measure, but this would be difficult in the 
badly-constructed houses of Southern Rhodesia. Kligler and Leibman (1928), 
moreover, point out that different species of mosquitoes behave differently even 
under approximately identical conditions, and do not necessarily remain in the houses 


after feeding. 


Swellengrebel (1925) showed an absence of any correlation between the spleen- 
rate and the numbers of anophelines reported by the Malaria Commission of the 
League of Nations as found in houses in all parts of Europe, and deduced from this 
that a certain minimum number of anophelines is necessary to maintain endemic 
malaria, but that once this number is present any excess of anophelines, even to ten 
times the initial density, may be of little importance in determining the density of 
malaria. Hackett (1929), on the other hand, has always found that intense endemic 
malaria is associated with a considerable anopheline density and that an increase of 
unophelines which bite man always heralds a rise in the malarial curve, and, vice 
versa, a decrease produces a fall. This observer emphasizes the important facts that 
in making observations it is necessary to consider anophelines which feed on man, 
and to consider the normal curves of malarial incidence and anopheline density in 
ihe areas under examination. The peak of mosquito density precedes the peak of 
malaria by several weeks, and, as anophelines might suddenly disappear, it must be 
obvious that an epidemic of malaria might be in full swing when few or no 
mosquitoes occurred in the houses. 

In Southern Rhodesia there is an absolute relationship between the rainfall and 
the amount of malaria and blackwater fever (vide Chart I). Anopheles costalis 
appears about the end of November, and, as the temperature is favourable and 
breeding places numerous, the density of this mosquito increases steadily. The 
height of the malarial curve is usually during March, April and May, and it 
nust be obvious that this is associated with the density of mosquitoes biting 
nan. 

The Prevention of Malaria in Southern Rhodesia.—As malaria is hyper-endemic 

nd the parasite which predominates throughout the year is Plasmodium falciparum, 
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the problem is an important one. The large towns, such as Salisbury and Bulawayo, 
are practically free from the disease and are healthy. In the rural districts wher« 
farms and ranches are widely scattered the prevention of malaria is a matter of great 
difficulty. As, however, the chief carrier of the disease seems to be Anopheles 
costalis, which has a distinct seasonal incidence, it would seem that anti-larva! 
measures should be undertaken against this species during the suitable months. 
The individual settlers, with the help of a malariologist, could very effectively reduce 
the anophbeline density in their houses. 

Well-built and carefully screened houses and the rigid use of efficient mosquito nets 
undoubtedly constitute one of the best methods for protection in the rural districts. 
Residents in such houses who contract malaria have probably been infected during a 
visit to an unscreened house in the same area. The aim should be to prevent the 
repeated nightly infections common in the unscreened blackwater-fever houses. 
Badly-built, unscreened houses are still far too numerous. There is little doubt that 
malaria and blackwater fever will become, in the process of civilization and the 
development of Southern Rhodesia, comparatively unimportant diseases. Mean- 
while, it is only too obvious that the settlers must have sufficient intelligence and 
determination to protect themselves and their families from the intense nightly bites 
of mosquitoes. 

In conclusion, [ wish to record my appreciation of the anti-malarial work carried 
out in Southern Rhodesia for many years in difficult cireumstances by the Depart- 
ment of Public Health. Under the able direction of Dr. Fleming many difficulties 
associated with the development of a new land have been overcome. Research work 
on malaria and blackwater fever has been continuous for the last seven years; a 
mosquito survey is now being carried out. 
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Discussion.—Dr. J. B. CHRISTOPHERSON : This discussion is particularly appropriate, for 
recently there have appeared somewhat sensational accounts of illness which overtook 
members of a landing party from a pleasure steamer who went to view the Kruger National 
Reserve and the Victoria Falls, both in or adjacent to Southern Rhodesia. Two deaths 
occurred due to subtertian malaria contracted through the bites of infected mosquitoes 
(? A. costalis). The party were caught in a rainstorm and passed the night in the open 
without mosquito nets. Quinine is no protection from the bite of infected mosquitoes. 
Mosquito-proof houses and nets are the only effective protection against malaria. 

Dr. Thomson has emphasized the influence of altitude and climate on malaria incidence. 
Southern Rhodesia, with altitudes of 4,000 ft. or over, has a good deal of subtertian malaria 
and some blackwater-fever. Anopheles breed at high and low altitudes but Plasmodiwm 
falciparum can only develop in the mosquito at 60° F. and over. Moisture and heat are the 
determining factors; rain in the cool season does not itself increase malaria in endemic 
areas. 

In attempting to eliminate malaria from an endemic district, formerly measures were 
universally and almost entirely directed to preventing the mosquito breeding—anti-larval 
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measures. Now, intensive clinical treatment of cases and carriers and destruction of adult 
mosquitoes are considered to be more important. Dr. P. C. C. Garnham recently 
recommended the following methods as a result of his experience as M.O.H., Kisumu, 
Kenya; of course all of them must be applied. They are based on the close relationship of 
the anopheline population to the amount of clinical malaria; anti-larval measures are 
“blunderbuss’’ methods. (1) Intensive treatment of cases—including discharged and 
slightly sick. (2) Treatment of carriers—discovering them by blood examination. 
(83) Education of the populace—in treatment—destruction of mosquitoes in houses— 
disposal of refuse and empty tins—mosquito nets. (4) Separation of native quarters 
from European. (5) Maintenance of large mosquito drains and cleansing of smaller ones. 
(6) Intensive oiling in the rainy season. (7) Attention to misdeeds by local authorities— 
in the matter of construction of new murum pits, etc. (8) Proper drainage for the main 
town and, thus, abolition of breeding places round dwellings. (9) Provision of native 
barriers and cattle barriers between breeding places and the main town so as to attract 
the mosquitoes to cattle and natives, whom they prefer. These measures advised by 
Dr. Garnham for Kisumu in Kenya Colony are, I believe, applicable to townships in other 
parts of Africa. 


Dr. HuGH 8S. STANNUS asked if the malaria curve in the chart shown referred to all 
types of malaria or only to the subtertian cases, to first attacks only, or did it include 
subsequent attacks and relapses? Another question—in the absence of a native child 
population, did the “ tolerant” adult native form a malaria reservoir even though it might be 
impossible to demonstrate by ordinary means the presence of malaria parasites in his 
blood ? He (the speaker) had found that such adult African natives often developed an attack 
of malaria when exposed to cold and wet. He could also testify to the heavy mortality among 
native infants; the figures for European children in Rhodesia were an unpleasant surprise. 
They indicated that at the time these figures were collected the malaria problem was by no 
means solved in Rhodesia. 


Sir FRANCIS NEWTON said that the Rhodesian Government had some years ago in- 
structed its farmers and agricultural population generally as to the necessary precautions to be 
taken. It was done personally and by distribution of pamphlets and printed instructions. It 
was impossible to realize how difficult was the task of dealing with malaria in a country of 
great distances and a widely scattered European population—a very different task from that 
set to General Gorgas in Panama by the United States Government. There he had a 
comparatively small area, unlimited men and money, and carte blanche. The chief difficulty 
was with the Europeans who in earlier stages had been over-confident as to their health and 
difficult to convince. Much improvement had been effected recently, and special progress. 
had been made with parents, through their children under instruction in the schools. 
The danger on farms chiefly arose through the native children. This was being rapidly 
realized, and native families were generally kept comparatively remote from the European 
homesteads. However, farm labour was chiefly recruited from a distance, and the bulk of 
the labourers brought no wives and children with them. 


Dr. J. H. Moore (Chief Medical Officer, Travancore Medical Fund) asked if there were 
any “stream-breeding ”’ species of malaria-carrying anophelines in Southern Rhodesia, because 
in his experience the difficulties of anopheline destruction by larvicidal methods varied 
considerably according to the breeding habits of the local vector. Pool-breeders could be 
dealt with by individual attention; stream-breeders might need collective action by the local 
inhabitants, while for the control of riverine species departmental measures on the part of the 
Government might be necessary. 

With regard to the remarks indicating that it was now fashionable to advocate reduction 
of the anopheline population by destruction of adult insects in houses, this method was quite 
napplicable to the protection of a large labour force (say) on tea estates in the tropics, owing 

> the difficulty of finding mosquitoes in the dark and smoke-begrimed interiors of coolie- 
nes, and the fact that practically the entire population was out at work during the whole 
aay. 
He emphasized the necessity for routine treatment (either with euquinine or plasmochin) 
f all children at the approach of the malarial season, in order to reduce the reservoir of 
) arasites available for infection of the early broods of anophelines. By the oiling of breeding- 
places and the administration of euquinine to the children, the spleen-rate on certain groups 
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of estates in Travancore, in his charge, had been lowered in five years from over 70% to 
under 10%, thus reducing the incidence of malaria to negligible proportions. 


Fleet-Surgeon W. E. HOME: When I first became acquainted with malaria on the Eas 
Coast of Africa in 1892 I noticed that East London and Durban, now that they had grown into 
towns, had lost their notoriety as seats of “fever’’; Dr. Gordon Thomson tells us that 
Bulawayo and Salisbury—in my time quoted as nests of ‘ fever’’—are no longer malarious. 
I can remember the old, small settlements before we knew what caused malaria. As these 
settlements grew into towns, they became better drained, mosquitoes found less chance to 
live in them, and “ fever’ 


’ 


died out. 
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[April 9, 1929.) 
Summary of Recent Work on Bone Tumours. 
By W. H. Oaitviz, M.Ch. 


FOLLOWING a recent perusal of the papers by Codman and Kolodony on the work 
of the American Registry of Bone Sarcoma, I suggested to your Secretary at the 
time that a summary of the conclusions derived from them would be of use, and 
perhaps provoke discussion. The tendency of these papers is towards simplification 
of our classification of bone tumours, our views on their pathology, and our criteria 
of diagnosis. True, the conclusions arrived at are provisional. There are many 
varieties of tumour which will not fit into any present scheme of classification. 
There have also been published other important papers by American writers since 
the two I have mentioned. At the International Cancer Conference in July, 
1928, one session, devoted to the subject of the classification of bone sarcoma, was 
opened by Professor Ewing. His opinions were those of the pathologist, and 
the many subdivisions which he introduced are, I consider, more of pathological 
than of clinical interest. As surgeons we are concerned more with divisions 
corresponding to clinical types, which help us in prognosis and treatment. From 
this standpoint Kolodony’s summary, though it is two years old, gives us a very 
definite basis for our own study. 

In 1920, the family of a patient under the care of Dr. A. E. Codman, of Boston, 
gave a sum of money for the foundation of a Registry of Bone Sarcoma. This 
egistry has done work of incalculable value. To it have been sent complete 
records of cases of bone sarcoma from all over America, which included a careful 
clinical history, photographs of the patient, radiograms at all stages, accessory 
laboratory tests, portions of the tumour removed for section, the gross specimen if 
amputation was performed, and the post-mortem findings in fatal cases. This 
material has been carefully analysed by a team of experts. 

The following provisional classification of bone tumours was adopted by the 
Registry at its inception: (1) Metastatic Tumours, primary in tissues other than 
bone. (2) Periosteal Fibro-sarcoma. (3) Osteogenic Tumours: (a) Benign; 
(6) Malignant. (4) Inflammatory Conditions. (5) Benign Giant-cell Tumours. 
(6) Angiomata: (a) Benign; (6) Malignant. (7) Ewing’s Tumour. (8) Myeloma. 

This classification does not include all bone tumours, and it comprises several 
conditions which do not belong to the category. It is merely a subdivision of 
skeletal lesions, the general characters of which might cause them to be sent to the 
Registry for investigation. To provide a working classification for teaching and 
text-book purposes, I suggest that we should add to this list the common non- 
malignant tumours of bone, and omit those which are underlined—the metastatic 
tumours and inflammatory conditions because they are not growths of bone, and the 
angiomata because of their great rarity and their origin from vascular and not 
osseous tissues. We get thus the following list of bone tumours, innocent and 
malignant : 

Tumours of Bone.—(1) Exostoses. Inflammatory, traumatic, metaplastic. 
2) Osteomata: (a) Ivory; (b) Cancellous; (c) Innocent osteogenic tumours. 
)  Chondromata: (a) Multiple; (b) Single. (4) Giant-cell Tumours. 
)) Par-osteal Sarcomata or Periosteal Fibro-sarcomata. (6) Osteogenic Sarcomata. 
) Ewing’s Tumours. (8) Myelomata. 

Following Bland-Sutton, I keep the term “‘ exostoses ” for bony outgrowths due to 
irritation or to ossification in tendon, and reserve “ osteomata” for innocent new 
growths of bone. Cancellous osteomata are outgrowths due to misplacements of 
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epiphyseal cartilage, occurring in typical situations during the growth period. 
Innocent osteogenic tumours—much rarer—arise independently of normal bone 
growth from an aberrant activity of osteogenic cells (fig. 1). The single 
and multiple chondromata form two distinct groups from their site, age-incidence, 
and clinical characters. 

Giant-cell Tumours.—The term “ giant-cell tumour” is purely descriptive, and 
prejudges neither the nature of the tumour, nor the origin of its most characteristic 
elements. It is preferable to “ myeloma,’ because the tumour does not arise from 
marrow elements; to “innocent central tumours,” for distant metastases do 
in rare instances occur;- and it is preferable to “ myeloid sarcoma,” which is 
wrong on both counts. 

The tumour tissue comprises two elements, the stroma and the giant cells. The 
stroma consists of thin-walled blood spaces in a loose network of spindle-shaped or 

















FiG. 1.—Benign osteogenic tumour in a man aged 22. 


polygonal cells of uniform size, with large nuclei; it may be very vascular, myx- 
omatous, fibrous, or may contain lipoids. The colour, when fresh, varies from the 
red-currant jelly of the usual specimens to a bright yellow in the last-named 
variety. The giant cells are loosely embedded in the stroma; they differ from 
tumour giant cells seen in any rapidly growing tumour, where the nuclei are of 
various sizes and often incompletely separated, also from foreign body giant 
cells, where the nuclei are grouped round the periphery; they have nuclei of 
equal size, separate, and distributed through the central portion of the cell. 
They thus resemble, and are considered by Stewart to be derived from, the 
osteoclasts. 

The tumour, during its progress, destroys bone, while the periosteum lays down a 
shell of new bone enclosing the tumour. Strands of thickened bone remain in the 
walls, givinga “soap-bubble ’’ appearance in radiograms. The bone shell may be 
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finally destroyed, but the fibrous periosteum continues to enclose the tumour tissue 
till very late. The tumour is separated by a layer of condensed bone from the 
medullary cavity; it invades the extremity of the bone and approaches the 
articular cartilage, but, until late, is separated from it by a certain amount of 
cancellous bone. 

Giant-cell tumours are less common than sarcomata in the proportion of 1 to 2. 
The majority occur between the ages of 16 and 25—later than the common age for 
osteogenic sarcoma. They are nearly always solitary; 56% occur in the lower 
extremity, 23% in the upper, 21% in the trunk. In the lower extremity 57% are 
in the femur, nearly all in the lower end, and 36% in the tibia, three-fourths in 
the upper end ; 9% are in the jaws, equally divided between the upper and lower, 
8% per cent. in the spine. They are more common than sarcoma in the small bones 
of the extremities. In fact, 47% of all giant-cell tumours are in the neighbourhood 
of the knee-joint. 

The clinical aspect of these growths is familiar. The general health remains 
good. Pain is frequent, but rarely severe; there may be fluid in the neighbouring 
joint. The patient’s attention is usually attracted by swelling. Upon examination 
the detection of a bulky spherical mass near the end of a long bone and sharply 
demarcated from the neighbouring shaft is almost diagnostic ; there is no tenderness, 
egg-shell crackling may be felt and a bruit is sometimes heard. 

Par-osteal Sarcomas.—Par-osteal sarcomas are rare; they arise from the fibrous 
layer of the periosteum, that is, from non-specific cells, and therefore do not produce 
bone. They do not differ from the sarcomas of fasciz, and their connexion with 


bone is fortuitous. Histologically, they are fibro-sarcomata; the cells are 
spindle-shaped and intercellular substance abundant: some are softer and more 
cellular. They remain encapsuled for a long time, pushing aside neighbouring 


structures rather than infiltrating their tissues. The investing capsule is 
not formed, as in true bone sarcomas, by periosteum. They may cause, by 
pressure, superficial erosion of the bone from which they arise, or may give 
rise to localized hypertrophy, but such changes are slight. When growing in 
an interosseous space they may bend the shaft of the weaker bone. 

Osteogenic Sarcomas.—The term “ osteogenic sarcoma ”’ includes all primary bone 
sarcomas not in the other groups, mainly those usually known as periosteal bone 
sarcomas. They constitute by far the commonest malignant tumour of bone. The 
word implies a sarcoma derived from bone cells, and not a bone-forming sarcoma. It 
is a tumour derived from ancestors of cells which, in their fully differentiated state, are 
osteoblasts; they are found in all stages of differentiation as spindle cells, cartilage 
cells, or true bone cells, but never as round cells. Bone formation is merely a 
potentiality and need not occur. If the tumour is slow-growing and well differentiated, 
the cells may lay down bone; if it is undifferentiated and growing fast, bone 
destruction predominates. The osteoblastic type is common in children, the 
osteolytic in adults. 

Any subdivision of the group of osteogenic sarcomas, as that outlined by Ewing, 
is very difficult, and does not appear to be of real clinical value. A tabulation based 
upon the microscopic characters of the tumour tissue is questionable, for the 
majority of these tumours, if they are studied throughout their extent, show in 
different parts, every type of mesoblastic tissue. The position of the tumour, 
whether periosteal or endosteal, cannot be decided upon clinical evidence. Nor is 
X-ray evidence any more reliable : for the better the radiogram, the more likely is it 
to show involvement of all parts of the bone. A fan-like arrangement of spicules 
does not mean that the sarcoma is of periosteal origin, for this is seen somewhere in 
nearly all osteogenic sarcomas. It merely means that periosteum is involved, 
and the appearance is seen, as shown by Julian Taylor, in purely inflammatory 
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conditions. A study of the pathological anatomy demonstrates the uncertainty of 
any such subdivision, for no early and localized sarcoma, limited to the periosteal or 
endosteal tissues, is ever encountered ; it is impossible to tell by inspection of the 
specimen where the sarcoma began or where invasion stops, and _ histological 
study always shows that this is beyond the limits of visible tumour tissue. The 
preponderating site of the tumour in the bone has no bearing upon the clinical 
course of the neoplasm, or upon its ultimate prognosis. 

Osteogenic sarcoma advances along the paths of least resistance. In the medulla 
it spreads freely and soon fills the whole cavity. Compact bone is permeated rather 
than absorbed or displaced. The shaft tends to persist as a framework in the middle 
of the tumour tissue, retaining its original outline and position even when thinned or 
fragmented. The periosteum is lifted off, and in the process lays down bone, on the 
surface, as radiating spicules, at the periphery as a shelf, the “ reactive triangle of 














FiG. 2.—Osteogenic sarcoma in a boy aged 15. 


Codman ” (fig. 2). The tumour, limited for a time by the periosteum, assumes a 
spindle shape; at the epiphyseal line it is temporarily arrested, and expanding, still 
under the periosteum, becomes club-shaped. Once the periosteum is transgressed 
these sarcomas spread rapidly, and lose all arrangement. They are checked, in 
addition to the periosteum, by skin, which is stretched but never perforated, and by 
cartilage, both epiphyseal and articular. They are therefore more likely to invade 
a joint in the adult than in the child. Surgical exploration, by breaching the 
periosteum, leads to a rapid extension of the growth locally. 

Distant metastases occur early, and may be found anywhere, but are far 
commonest in the lungs. Here they are usually subpleural in position, and tend to 
grow slowly: they often show well-developed bone with Haversian systems. 

Osteogenic sarcomas are the commonest malignant mesoblastic tumours, the nex! 
_ most frequent being lympho-sarcomas. Nevertheless they are sufficiently rare, on 
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in 100,000 in America, 1 in 75,000 in Britain. They are commoner in males in 
the proportion of 4 to 3. No age is immune, but the great majority arise in the 
second decade: they are rare under 10, and very rare over 50. No authentic 
instance of a congenital osteogenic sarcoma has reached the Registry. 

The most common site is the metaphysis of a long bone; 72% of all cases affect 
the lower limb, and 82% of these occur round the knee—that is 59% of all osteogenic 
sarcomas arise near the knee-joint. The bones are involved in the following order 
of frequency. The femur, tibia, humerus, pelvis (especially the ilium), fibula, 
shoulder-girdle, hands and feet (excluding the phalanges), ribs, skull, jaws, vertebre. 
The femur is attacked in 52% of all cases, four times out of five at its lower end; 
the tibia in 20%, nine times out of ten at its upper end and usually on its inner 
side; the humerus in 9%, commonly in the upper third or at the insertion of the 
deltoid. The lower ends of the humerus and of the fibula are very rarely involved. 
No true instance of osteogenic sarcoma occurring in the lower end of the tibia, the 
ulna or the radius, or in the patella has been reported to the Registry, a fact of 
considerable importance when the frequency of giant-cell tumour in these sites is 





Fac. 3.—Ewing’s tumour, 


remembered. Osteogenic sarcomas are single tumours; multiplicity is only seen 
when malignant changes have occurred in some generalized lesion of the skeleton, 
such as Paget’s disease or chondromata. On the other hand, involvement of more 
than one bone is the rule, in Ewing’s tumour and in myeloma. 

The clinical history of a case of bone sarcoma is familiar to orthopedic surgeons, 
I shall, therefore, enumerate only the most important points under diagnosis. Pain 
is the earliest and most constant symptom of a true bone sarcoma; it is severe and 
unremitting, except in the early stages, and it prevents sleep. The pain of osteogenic 
surcoma is due to stretching ot the periosteum ; it is, therefore, not related to the 
onset of the disease, but to the onset of the lump. Because of the severity of the 
pain, which prevents use of the limb, pathological fractures are uncommon; they 
ue usually transverse, and not infrequently unite. 

Ewing's Tumour.—The identification of a new malignant tumour of bone hitherto 
unrecognized in clinical surgery, yet possessing specific clinical, pathological, and 
histological characters, is one of the most striking advances that have been made 
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possible by the abundant material at the disposal of the Registry. Ewing himself 
calls the tumour a diffuse endothelioma. 

The tumour tissue consists of small polyhedral cells of uniform size, with 
scant cytoplasm and an oval or elongated nucleus. A characteristic feature is the 
complete absence of intercellular substance. The cells often imitate a syncytium ; 
sometimes they are arranged round blood-vessels (fig. 3). 

The tumour tissue is soft and greyish white, having, on a cursory examination, 
a resemblance to pus. In the early stages it occupies a cavity in the bone like a 
focus of osteo-myelitis ; later it spreads more widely. Necrosis of bone may occur, 
but extreme vascularity such as is common in osteogenic sarcoma is never seen. 

The sites favoured by Ewing’s sarcoma are the small bones of the extremities 
and the skull. In the long bones it attacks the shaft and not the metaphysis. 
It involves the shaft widely, and often seems to begin simultaneously in numerous 
areas of the affected portion of the bone. The tumour cells spread rapidly along 
the bone, pushing aside the lamella. At an early stage the X-ray appearance 
closely simulates that of osteomyelitis. The cells penetrate along the Haversian 
spaces to the surface. The periosteum undergoes a protective reaction and lays 
down a shell of new bone; as the tumour advances, successive concentric shells 
are thus laid down, often called “ onion layers” (fig. 4A and 48). 

Metastases are carried both by the blood- and the lymph-streams. The lymphatic 
mode of spread is much more common than in osteogenic sarcoma, and the regional 
glands are frequently affected. Unlike osteogenic sarcoma, Ewing’s tumour 
commonly gives rise to meiastases in other bones, especially those of the skull. 
The lungs, the skull, and the glands, are the most frequent sites; other organs are 
rarely affected. These metastases have the microscopic structures of the primary 
growth, and bone formation does not occur. 

Cases of Ewing’s tumour constitute about 7-5 % of all those diagnosed as bone 
sarcome. It is commoner in males, in the proportion of 3 to 1. The maximum 
incidence is between the ages of 5 and 15 (the same age-incidence as that of 
osteo-myelitis). The commonest site of this tumour is in the cancellous bones: 
the long bones are also attacked, in the following order of frequency: the tibia, 
fibula, humerus, ulna, and femur. When the spine or the foot are affected, foci 
usually appear simultaneously in several adjacent vertebre or tarsal bones: such 
are probably true multiple tumours, and not metastases. In the long bones the 
disease usually involves the shaft for-at least half its length; it may spread to the 
end of the bone, but, unlike osteogenic sarcoma, does not reach the articular 
cartilage. 

The clinical history is characteristic and extremely important, because of its 
resemblance to that of subacute or chronic osteo-myelitis. Pain is a constant 
feature. It is more often intermittent than in osteogenic sarcoma, with intervals 
lasting at first several months, but becoming progressively shorter, till finally pain is 
continuous. Pyrexia is very common, and accompanies the attacks of pain. The 
attacks of pain and fever may recur for a year before any tumour is noticed. The 
swelling on the bone appears suddenly, often accompanied by local heat and hyper- 
zemia; it may subside at first, but ultimately increases rapidly. Pathological 
fracture is rare, and joint involvement unknown. The skin remains free, but after 
surgical exploration the tumour fungates. The blood picture is inconstant; in 
the early stages there may be a leucocytosis, and in the terminal ones an anemia 
is usual. 

Myeloma.—Myelomatosis is a very rare condition, seldom recognized till it is far 
advanced. 

The appearance, upon microscopic section of the tissue removed from foci in the 
bones, is that of round cells loosely packed, with no definite arrangement. The 
common type of cell resembles the plasma cell, and is mononuclear with an opaque 
basophilic cytoplasm. There is no intercellular substance. 
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Fia. 4a. FG. 4B. Fie. 5. 


Fic. 44.—Ewing’s tumour in a man aged 26. Radiogram by J. Magnus Redding. 
Fic. 48.—Radiogram of Ewing’s tumour. 
Fic. 5.—Myeloma in a woman aged 56. 


Myelomatosis is most prevalent at the midpoint of the long bones, especially the 
humerus and the femur, and the flat bones, the sternum, ribs, skull, and vertebra. 
(Fig. 5.) It occurs in the form of multiple nodules varying from the size of a 
pea to that of an orange. The cells spread rapidly along the medulla, replacing 
normal tissues; they also extend transversely, producing a destruction more circum- 
scribed and rapid than that seen in Ewing’s tumour. Bending and fracture of the 
iffected bone are common. 
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Males from 40 to 60 years of age are usually affected. The clinical features of 
the disease are obscure, for, apart from a general loss of health, there are usually no 
symptoms till the appearance of a pathological fracture, or the collapse of a vertebra 
with sudden onset of paraplegia, directs attention to the lesion in the skeleton. 
Diffuse involvement of all the bones is found in the later stages, and leads to 
death from emaciation and anemia, but metastases outside the osseous system are 
the exception. They have been found in the liver, spleen, kidneys, glands and skin. 

Diagnosis.—The question of diagnosis centres mainly upon the diagnosis of 
osteogenic sarcoma, the commonest and the most malignant of bone.tumours. A 
correct diagnosis is of incalculable importance, not only because in the discovery of 
bone sarcomas at the earliest possible stage lies the only hope of occasional cure, but 
because the differentiation between innocence and malignancy in a tumour of doubtful 
nature will dictate the line of treatment to be adopted—amputation in one case, more 
conservative measures in the other—and the prognosis that must be offered to the 
patient. In making his decision the surgeon has to rely entirely upon his clinical 
judgment, and can expect little help from his colleagues. Radiograms rarely give 
definite assistance except in those advanced cases in which the diagnosis is indisputable 
on clinical grounds. Exploration of a doubtful swelling is never permissible, for in 
malignant cases it liberates the tumour from its restraining envelope and leads to 
rapid local extension, and, in addition, sets up metastases if these are not already 
present; in any case the opinion that can be formed from microscopic investigation 
is usually inconclusive. It is therefore imperative that those who may meet such 
cases should be familiar with the leading characters of the clinical picture they 
present. Codman has laid down twenty-five criteria for establishing the diagnosis 
of osteogenic sarcoma. These fall into five groups: five are based upon history, five 
on clinical examination, five on X-ray examination, five on microscopic investigation, 
and five on general considerations. For the reasons just stated, the first two groups 
of clinical criteria transcend the others in importance. 

The points in the history are as follows :— 

(1) Onset.—Pain is early and constant, and unless it precedes other symptoms 
we may suspect that the case is not one of osteogenic sarcoma. 

(2) Duration.—The pain at first is bearable, and then steadily increases. If the 
patient presents himself less than a month or more than a year after the first onset 
of the pain, the case is probably not one of osteogenic sarcoma. In benign osteo- 
genic growths a history of several years is common. 

(3) The General Condition.—Bone sarcoma appears to be a disease of the healthy. 
If, therefore, a patient is in bad health at the time of onset, the probabilities are in 
favour of a diagnosis other than that of sarcoma. 

(4) Age.—No instances of osteogenic sarcoma arising in patients over the age of 
50, with the exception of cases supervening on Paget’s disease, have been reported to 
the Registry. 

(5) Rapidity of Growth—Benign osteogenic tumours (this does not include 
giant-cell tumours) grow slowly, the change in size being noticeable only from year 
to year. Inflammatory conditions change from day to day or from week to week. 
Osteogenic sarcomas show a steady enlargement, which is nearly always noticeable 
after a month. 

The following five points in the clinical examination of the case are nearly always 
found. 

(1) Sitwation.—One-half of all bone sarcomas occur in the femur, one-quarter in 
the tibia, one-eighth in the remaining long bones. Of all situations, the neighbourhood 
of the knee-joint is the most common. The phalanges of the toes and fingers, the 
carpal bones and most of the small tarsal bones appear to be exempt. Osteogenic 
sarcoma is rare in the shaft of a long bone, but this is the common site for Ewing’s 
tumour, myeloma, and metastases from carcinoma. 
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(2) Size and Shape——No bone sarcoma of small size or pedunculated shape has 
been reported to the Registry. Osteogenic sarcomata are usually extensive when 
first noticed, and surround the bone completely or in part. 

(3) Immobility of Soft Parts.—If the soft parts over a bony tumour are freely 
movable, the sign may be taken to exclude the possibility of bone sarcoma. The 
reverse is, of course, not true, for inflammatory conditions cause a greater degree of 
fixation than sarcomata. ' 

(4) Condition of the Neighbouring Joint.—Sarcoma rarely invades a neighbouring 
joint till late in the course of the disease, except when it follows trauma. Limitation 
of movement is not due to spasm, as in the case of inflammatory lesions, but is 
proportionate to the degree of involvement of the muscles. Therefore a case in which 




















Fic. 6.—Osteogenic sarcoma of the femur in a boy aged 5. Radiograms before and three 
weeks after therapeutic radiation. 


movement in a neighbouring joint is considerably limited at an early stage is probably 
10t one of bone sarcoma. 

(5) Absence of Inflammatory Signs.—Fever, leucocytosis, and local tenderness and 
redness are rare in osteogenic sarcoma, but not in Ewing’s tumour. 

To these cardinal diagnostic points should be added one other, the test of 
therapeutic radiation, which should be applied in every doubtful case. Radiation— 
und by this is meant deep X-ray therapy, which appears superior to radium—evokes 
. rapid response in cellular osteogenic sarcoma ; pain ceases, growth is retarded, the 
shadow of the tumour in radiograms becomes denser and its outline more definite 
fig. 6). The response in ossifying tumours is less marked, but the relief of pain is 
striking. EXwing’s tumour and myeloma respond more rapidly than bone sarcoma. 








1068 Proceedings of the Royal Society of Medicine 40 


The difficulty of basing an opinion in early cases upon the radiographic 
appearances has already been mentioned. It must be insisted that X-ray proof of 
innocence is of no value when opposed to clinical signs suggesting malignancy. 
Characteristic appearances are, in the osteoblastic growths, the presence of sun-ray 
spicules, and of Codman’s shelf at the periphery of the tumour and in the osteolytic 
growths, the shadow of the old shaft, blotched, but of its former shape, traversing 
a fusiform swelling. 

Diagnosis of Ewing’s Tumour.—Nearly all the cases of this tumour have been 
diagnosed and operated upon, often repeatedly, as osteomyelitis. Chronic osteo- 
myelitis of the shaft of a long bone should therefore never be diagnosed without 
weighing the alternative possibility of Ewing’s tumour. 











Fic. 7.—Ewing’s tumour in a boy aged 6. (a) Showing the typical radiographic appearances 
of this tumour ; (b) showing the response to radiation Curetting had been repeatedly carried out 
in this case on the mistaken diagnosis of osteomyelitis. 


The condition is differentiated from osteogenic sarcoma by its situation in the 
centre of a long bone, by the radiographic appearances of widening of the shaft 
and deposition of concentric layers of new bone under the periosteum, by the 
discovery of similar changes in other bones, by a history of intermittent symptoms, 
and by the more rapid response to therapeutic radiation (fig. 7). It is distinguished 
from osteomyelitis by a careful consideration of the history and X-ray appearances, 
and, again, by the trial of X-ray therapy, which will not affect the course of an 
infective lesion. 

Diagnosis of Myeloma.—Myeloma can be diagnosed: with certainty by X-ray 
examination of the whole skeleton, including the skull (fig. 8). The presence of 
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multiple bone involvement, with no lung metastases, is typical. Not only are many 
bones involved, but in each bone multiple areas of circumscribed loss of density 
without any new bone formation may be seen, giving a wavy outline to the inner 
margin of the cortical layers. 

Diagnosis of Giant-cell Tumour.—These tumours are usually diagnosed correctly 
upon the history and clinical examination alone; their appearance in radiograms is 
in most cases unmistakable. They present a bulky, spherical outline, divided by 
trabecule so that the whole has a multicystic, or “soap-bubble” appearance. 
There is an abrupt transition from the normal shaft to the thin shell of the tumour. 
This shell is continued as a narrow line of condensed bone between the tumour and 
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Fic. 8.—Myeloma involving the skull. 


the medullary cavity and, except in late cases, between the tumour and the articular 
cartilage. Beyond the tumour the cortex is normal, and a periosteal shelf is 
never seen. 

Fibrocystice disease, which may resemble giant-cell tumour, expands the bone to 
a much less degree; moreover, the expansion is less abrupt, so that the cortex 
thins gradually, and does not give the impression of having been blown out under 
high tension. Cysts generally involve the shaft near the end of the bone, and not 
the articular end itself. 

Treatment and Prognosis.—The outlook in a case of true osteogenic sarcoma 
treated by any means is so dark, that it is very nearly true to say that ultimate 
recovery throws considerable doubt upon the correctness of the diagnosis. 
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No case of undoubted osteogenic sarcoma treated by Coley’s fluid alone has 
recovered, though in some cases in which this treatment was followed by amputation, 
the patients survived five years. 

Radiation is of definite value, but only in the hands of an expert using the most 
efficient apparatus. Insufficient radiation appears to stimulate the growth ; excessive 
radiation damages normal structures, and leads, in the bone, to sclerosis, fracture 
with no subsequent repair, ankylosis of joints, and intractable pain. Correct dosage 
arrests the growth and promotes the sclerosis, but such improvement is in most 
cases temporary. Metastases in the lungs may be made to disappear, but they 
usually recur. 

Radical surgery, i.e., amputation, remains the only really hopeful treatment, if it 
may be called so. It is difficult to present figures on this point, for those given by 
the various authors discussing the same material, differ considerably. Ewing states 

















Fic. 9.—Giant-cell tumour of the femur. Radiogram taken three years and eight months 
after therapeutic radiation. 


that among 377 cases registered as osteogenic sarcoma, only twenty-three cases 
cured for five years could be accepted as of osteogenic origin and clinical malignancy. 
Of these, twelve were of malignant bone tumours, and eleven of spindle-celled 
periosteal tumours. All the cured cases of true bone sarcoma had been treated by 
amputation, combined in most cases, with radiation, and in some, with toxin therapy. 

Before amputation is undertaken, the diagnosis must be absolutely certain, and 
the presence of metastases must be excluded by radiographic examination of the 
chest and the rest of the skeleton. In doubtful cases the tumour may be explored 
between two tourniquets, but the decision must be made upon its naked-eye 
appearance; exploration followed by amputation some days later, is inadmissible. 
Disarticulation at the proximal joint gives no better results than a high amputation, 
for death is due to distant metastases and not to recurrence in the amputation stump. 
Local excision, however, is valueless, and should be reserved for lesions on the 
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borderline of malignancy, such as the skeletal chondromata. This means that 
surgery has no place in the treatment of osteogenic sarcomata in the skull, 
vertebral column, or pelvis. 

Summing up, Kolodony considers that immobilization on a splint and radiation 
for a few months, followed by amputation, constitutes the best treatment in hopeful 
cases. Moderate prophylactic radiation should be given to the chest throughout. 
When metastases are present, radiation will afford temporary relief, or amputation 
may be undertaken to relieve intolerable pain which is unaffected by radiation. 

In Ewing's tumour, radiation leads to rapid improvement, but the condition 
recurs and becomes refractory to further exposures. When one bone only is 
involved, radiation followed by amputation is best. 

Myeloma yields readily to radium or X-rays, and surgery is of no value. 
Recurrence is invariable, but in some cases the patients have survived for ten years. 

In giant-cell tumours, curetting, followed by application of pure carbolic acid to 
the wall of the cavity, remains the prevalent treatment; it is, however, followed by 
local recurrence in 20% of cases. Radiation is being used to an increasing extent in 
America, and is said to give satisfactory results; in the weight-bearing bones it has 
manifest advantages over surgery, which, however, always remains for adoption 
should radiation fail (fig. 9). Amputation is reserved for cases of repeated recurrence, 
for tumours the microscopic appearance of which is suspicious, for sepsis following 
local treatment, and for limbs mechanically unstable after curettage. 

Finally, in view of the hopelessness of all forms of treatment in declared cases of 
osteogenic sarcoma, and the striking local effects obtained by radiation therapy, 
Ewing has suggested that all cases of unexplained bone pain which prove refractory 
to ordinary measures should be given treatment by X-rays. 

(The figures illustrating the text, with the exception of fig. 4A, are from 
Kolodony’s paper, and are reproduced by courtesy of the author and editor of Surgery, 
Gynecol gy and Obstetrics.”’) 
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Carpal Semilunar Dislocations and Other Wrist Dislocations 
with Associated Nerve Lesions. 


By R. Watson Jones, M.Ch.Orth., F.R.C.S. 


PARALYSIS as a primary complication of fractures and dislocations, where bone 
and nerve injuries are sustained simultaneously, is, I believe, much less rare than is 
generally recognized. I impress on all those who work in my fracture clinics the 
necessity of examining every case of bone injury for a possible nerve complication, 
and in an unexpectedly large proportion of cases we find incomplete palsies from which, 
with efficient treatment, the patients may completely recover before the splints are 
discarded and which might with less careful investigation have passed entirely 
unobserved. 

The majority of such combined lesions are found in the elbow region, where ulnar 
palsies and, less frequently, median or musculo-spinal palsies, may complicate 
dislocations of the elbow and supracondylar fractures. It has been established that 
the delayed ulnar palsy, associated with cubitus valgus in an ununited condylar 
racture, is due to lengthening of the course of the nerve and traction round the 
internal condyle, and I believe that the same etiological factor always exists in the 
primary ulnar palsy sustained at the time of a supracondylar fracture or elbow 
lislocation. Only if it is an outward dislocation, or a supracondylar fracture with 
utward displacement, does ulnar palsy arise as a primary lesion, and in those 
lislocations of the elbow in which the presence of a force-producing cubitus valgus 
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is proved by the tearing off of the internal epicondyle and its displacement into the 
joint, primary ulnar palsy is an almost constant element of the syndrome. The 
frequency with which the ulnar nerve is thus damaged is due not so much to the 
proximity of the nerve to the bone, as to the fact that the trunk of the nerve is 
fixed proximally by the post-condylar groove of bone with its roof of fibrous tissue, 
and distally by its twigs of distribution, so that when the fore-arm is carried out 
into the valgus position, the anchoring of the nerve-trunk prevents lit from 
accommodating itself to the new position, and stretching is inevitable. 

When we consider the anatomy of the wrist we find that the ulnar nerve, still 
lying to the inner side of the limb, has an equal proximity to bone. Moreover, in 

















Fic. 1.—Outward dislocation of wrist with marginal fracture of radius and primary ulnar 
palsy due to traction. 


fractures and dislocations of the wrist, one of the commonest deformities is an 
outward displacement of the hand—a valgus deformity exactly analogous to cubitus 
valgus. And yet ulnar palsy is of extreme rarity in injuries at this level, because, 
although the nerve-trunk is anchored distally in the hypothenar muscles, its proximal 
anchorage in the forearm depends entirely on a feeble band of tissue crossing it from 
the flexor carpi ulnaris to the anterior annular ligament, and, as a rule, this band 
ruptures with facility, allowing sufficient mobility of the nerve-trunk to escape 
traction injury. For this reason delayed ulnar palsy is unknown as a complication 
of radial club hand, and, for this reason, out of a total of 500 wrist injuries I have a 
solitary example of primary ulnar palsy produced by traction (fig. 1), an outward 
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dislocation of the wrist with a marginal fracture of the radius. Presumably the 
band of fibrous tissue has been strong enough to anchor the nerve-trunk proximally, 
so that the outward displacement of the hand has actually stretched the nerve and 
produced a palsy. There was complete paralysis of the ulnar intrinsics with 
incomplete sensory loss and almost normal sensation on the dorsum of the hand, 
accurately localizing the injury to the level of the wrist-joint. The lesion being 
purely physiological, the prognosis is as good as it is with primary nerve lesions at 
the elbow-joint uncomplicated by secondary neuritis, and in this case (fig. 2) perfect 
reduction was followed by complete recovery of the palsy in eight weeks. 

Although traction injuries of the ulnar nerve at the wrist-joint are practically 
unknown there is another type of wrist injury in which ulnar palsy is very constant, 




















Fic. 2.—The same case as fig. 1, after reduction. 


and the lesion is produced by contusion. Displacements of the lower radial 
epiphysis, which are of such severity as to be associated with radio-ulnar or carpo- 
ulnar dislocation, are of two types, depending on the integrity or otherwise of the 
nferior radio-ulnar ligament. When this ligament is ruptured, the epiphysis 
‘arrying with it the carpus and hand, is displaced backwards leaving the diaphysis 
of the radius and shaft of the ulna in normal relationship—a displaced epiphysis 
with ulno-carpal dislocation (fig. 6). With such an injury there is no damage to the 
ilnar nerve. If, however, the inferior radio-ulnar ligament and the triangular fibro- 
cartilage remain intact, the ulna, the epiphysis of the radius, and the carpus maintain 
in undisturbed relationship (fig. 3), and although such an injury is conventionally 
lescribed as a displaced radial epiphysis with radio-ulnar dislocation, it is perhaps 
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more accurate to regard it as a displacement of the radial diaphysis. Forward 
displacement of the diaphyseal end of the radius is quite common. Less commonly, 
as in this case, there is also inward displacement, and in such cases, by travelling 
obliquely forwards and inwards across the forearm, the diaphysis impales the ulnar 
nerve on its sharp lower margin and produces a contusion injury. The injury is 
below the level of the dorsal branch, so that the sensory loss may be ill-defined or 
even absent, but if the lesion is definitely looked for a paralysis or paresis of all 
the ulnar intrinsic muscles will be found. In this example (one of four similar cases 
in my series) there was complete loss of faradic response in the hypothenars 
and interossei. Conservative treatment is of course indicated; in this case after 
manipulative reduction thére was spontaneous recovery from the paralysis in nine 
weeks (fig. 4). 

The only other case of ulnar palsy in this series was an atypical case in whick a 
severe Colles’s fracture was associated with a compound dislocation of the ulna. 

















Fic. 3.—Displacement of lower radial epiphysis with intact inferior radio-ulnar ligament, and 
primary ulnar palsy due to contusion by the diaphysis. 


Fig. 5A shows the wrist when it came under my care five weeks after the injury. The 
lower end of the ulna had originally projected through a tear in the skin, and it was 
thought that displacement had been fully corrected. But there is still both radio-ulnar 
and ulno-carpal dislocation, associated with a complete ulnar palsy. That it was a 
simple traction injury and not a rupture of the nerve, is borne out by the complete 
recovery which occurred with no other treatment than manipulative reduction. 

We may say, then, that ulnar paralysis rarely complicates wrist injuries, because 
the nerve trunk is freely mobile, and that when it does arise, it is a contusion injury 
produced by the radial diaphysis in displacement of the lower radial epiphysis, in 
which the inferior radio-ulnar ligament remains intact. 

Considering now the median nerve, we find that its anatomical relationships 
render it much more vulnerable. In passing deep to the anterior annular ligament 
it has a very restricted mobility, and lies in close proximity to the bone. Whilst it 
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lies on the pronator quadratus, some degree of protection is afforded to it but even so, 
median palsies, usually incomplete and transient, not infrequently arise in Colles’s 
fractures and in displacements of the lower radial epiphysis. In this series there 
are six such cases, and in all of them the nerve is injured as it crosses the sharp 
anterior margin at the site of fracture (fig. 6). In recent cases no treatment is 
necessary other than to reduce the displacement (fig. 7). But in old cases the palsy 
is perpetuated by a friction neuritis and in one case of an old epiphyseal injury with 
unreduced backward displacement I found it necessary to cut down on the bone, 
round off the offending ridge and transpose fascial structures between it and 
the nerve. 

But it is while it lies beneath the anterior annular ligament that the median 
nerve is exposed to its greatest risk, since it is at the mercy of any carpal bone 
which may be dislocated forwards. The layman ascribes most wrist injuries to a 




















Fig. 4.—The same case as fig. 3, after reduction. 


~ displacement of one of the little bones,” and his error in regarding such a 
dislocation as frequent is only equalled by his error in regarding it as insignificant. 
The cramming of a dislocated semilunar into the confined space beneath the anterior 
nnular ligament, already fully occupied by the flexor tendons and the median nerve, 
enders the fingers both insensitive and immobile, and may condemn a hand to less 
isefulness than an artificial limb. And it is undoubtedly a rare injury. Amongst 
the 5,000 fractures and dislocations reviewed for this paper, there were 12 cases of 
lislocation of the carpal semilunar, a frequency of 1 in 400. In one of the largest 
racture clinics in Liverpool, not more than one case is seen every three months. No 
loubt its rarity accounts for the fact that it is the most commonly overlooked injury 
o the skeletal system, and possibly also for the fact that even at the hands of 
xperts, treatment has progressed little beyond the crude and mutilating methods 
f excision. ‘ 
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Fic. 5A.—Colles’ fracture with radio-ulnar and ulno-carpal dislocation and primary ulnar 
palsy, of five weeks’ duration. 




















Fic. 5B.—The same case as fig. 5A, after manipulative reduction. 
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Fic. 6.—Displacement of the lower radial epiphysis with rupture of inferior radio-ulnar 
ligament, and primary median palsy due to contusion. 

















Fic. 7.—The same case as fig. 6, after reduction. 
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Although we usually think of dorsiflexion as a wrist movement, the more 
advanced stages of the movement are really performed at the mid-carpal joint. But 
at the same time there is a gliding movement between the proximal row of carpal 
bones and the radius. Views of a normal wrist in three stages of dorsiflexion show 
this clearly, and they demonstrate how, as full dorsiflexion is reached, the semilunar 
glides more and more towards the palmar aspect of the wrist. Moreover, the semi- 
lunar in lateral view is wedge-shaped—broader in front than behind. It is easy to 
see how, with the wrist in full dorsiflexion, a fall on the outstretched hand or a 
backfire injury will shoot the bone forward like a pea from a pod, and the head of 
the os magnum riding up behind it will tilt it forwards. Very occasionally it is 
shot forwards with such energy that both posterior and anterior ligaments are torn 
and the bone is displaced into the muscular planes of the forearm. 

















Fic. 8.—Dislocation of the semilunar and half of the scaphoid, with median palsy, treated by 
excision of the displaced fragments ; four months after operation. 


The problems of treatment which now confront us are the cure of the median 
paralysis which is almost always present, the unlocking of the tendon-bound fingers, 
and the prevention of arthritis of the wrist-joint. One obvious solution is to remove 
the displaced bone, and from the inquiries I have made, it would appear that in this 
country at least, over 90% of dislocated semilunar bones are excised. The operation is 
quite easy—a 2-in. incision is made to the outer side of the median nerve, the bone 
is lifted out and the wound re-sutured. And having regard to the mutilation involved, 
the result is surprisingly good. Not only is the operation easy and the result very 
much better than would be expected, but it is the only method described in any 
standard book on operative or orthopedic surgery..I adopted the method of excision 
in the first two cases in this series (fig. 8), and I became convinced that the operation 
is the easiest known to surgery, and that there is a fallacy in the generally-accepted 
statement that the result is good. The result is far better than it should be, but it 
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does not secure a wrist which is indistinguishable from normal—the only true 
criterion. In this case, after four months’ treatment, movement was restored to 60% 
normal, and power to about 80% normal, and there has been no further improvement 
during the two years which have since elapsed. 

In the second case a similar result was secured, with about 75% recovery of 














Fic. 9.—A similar case to fig. 8, treated elsewhere by excision: Persistent disability due 
to subluxation of the wrist, impingement of the remaining half of the scaphoid, and com- 
mencing arthritis of the wrist-joint. 











Fic. 10.—Stern’s method of manipulative reduction with Thomas’s wrench—a method which 
inevitably produces further damage to the median nerve. 


unction. A third case (fig. 9) was referred on to me after removal—elsewhere—of the 
semilunar and half of the scaphoid. The result is still more imperfect because the 
‘emaining half of the scaphoid impinges on the radius, and there is persistent 
outward subluxation of the wrist, with commencing arthritic changes. Movement 
vas only 50% of normal, and the patient complained of recurrent attacks of pain 
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and swelling with weakness of the wrist. The temptation in such a case is to 
remove the whole of the proximal row of the carpus as in an arthroplasty, but my 
experience of the operation has been discouraging. In the only case in which | 
removed the proximal row for an old comminuted fracture of the scaphoid, semilunar 
and radius, with complete limitation of wrist movement, barely 30° of movement was 
obtained. 

Dissatisfied with these results, I welcomed a paper by Stern’ in which it is 
advised that Thomas’s wrench should be used to lever the bone into position (fig. 10). 
The wrench is applied with one blade over the back of the radius and the other over 
the front of the semilunar. It is then levered in one direction and the hand in the 
other, so that the semilanar is pushed backwards and the os magnum forwards and 
reduction is affected with a click. The very serious disadvantage of the method is 





Fic. 11.—A suggested method of manipulative reduction which was successful in six 
consecutive cases of less than one week’s duration. One thumb is placed over the semilunar 
to steady it. The carpus is then dorsi-flexed, traction applied and slowly palmar-fiexed. 


that a good deal of pressure is exerted on the front of the semilunar, and that between 
the bone and the wrench lies the median nerve. Further compression of the already 
damaged nerve would appear inevitable. I employed the manceuvre in two cases, 
using as little pressure as possible, and although reduction was successfully accom- 
plished in both cases, median palsy appeared in one, where it had not previously 
existed. 

I therefore evolved a new routine, based on Stern’s method, in which the wrench: 
is not used—the whole of the manipulation is done by hand, and leverage is reduced 
to a minimum (fig 11). The patient’s wrist is fully dorsiflexed in order to open 


1 Stern, W. G., “ Dislocation of Carpal Semilunar Bone,” Journ. Amer. Med. Assoc., 1920, Ixxv, 1389. 
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out the space between the os magnum and the radius. The thumb of one hand is 
placed anteriorly over the dislocated bone in order to steady it and prevent it 
from rotating forwards. Unless the thumb is placed quite accurately over the bone 
the manceuvre fails completely, and, since it may be difficult to locate it, I usually 
run my thumb down the outer border of the radius, following the concavity as far as 
the wrist-joint—then passing inwards slightly to the inner side of the mid-line 
of the forearm, one knows that, even if it cannot be felt, the bone is controlled. 
With the other hand the manipulator grips the patient round the fingers, exerts 
strong traction in order to pull the os magnum away from the radius, and whilst 
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Fic. 124.—Dislocation of the semilunar before reduction, three days old. 


traction is maintained the hand is slowly palmar-fiexed. In this way the os 
magnum is gradually pulled round the back of the semilunar until its head glides into 
the cup of the bone. This manceuvre succeeded in every recent case which I subse- 
quently saw—six in number (fig. 12). After reduction the wrist is put up in full 
palmar flexion by a moulded plaster splint. Finger movements are begun at 
once, and on the fourth day the plaster splint is replaced by a straight 
posterior gutter splint which prevents dorsiflexion of the wrist, but leaves other 
movements unrestricted. On the tenth day all splints are discarded, and although 
it may be eight or ten weeks before there is perfect recovery of sensation in the 
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fingers, four to five weeks after the injury’ the patient recovers a normal 
range of wrist and finger movement with a normal grip. The result is 100% perfect, 
and in most cases it is impossible to distinguish one wrist from the other. 

But this perfect result can only be secured when the manceuvre is practised with- 
in the first four days. After that time the bones become glued together with serous 
exudate, and in no case of more than one week’s duration did manipulative reduc- 
tion succeed. But I was so impressed with the perfection of the result that | 
determined to practise open reduction in older cases. In various journals there 
are descriptions of attempts made to replace the semilunar through the same 





























Fic. 128.—The same case as fig, 124, after manipulative reduction. 


anterior incision that is used for excision—and one French author describes how, 
with the aid of a rougine, two bone elevators and a hammer, he succeeded in levering 
the bone into position. I dread to think of the effect of his weapons on the 
articular cartilage. There are many reasons why attempts to replace the semilunar 
through an anterior incision are doomed to failure. In the first place the field of 
activity is rigidly limited on the outer side by the flexors of the wrist and thumb, on 
the inner side by the median nerve, and below by the arterial palmar arches and the 
splayed branches of the median. And even more important, the difficulty lies in 
mobilizing,. not the semilunar, but the os magnum. In the manceuvre which | 
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FiG. 134.—Dislocation of the semilunar of five weeks’ duration. 




















Fic. 138.—The same case as fig, 13.4, after operative reduction by the author’s method. 
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Fic. 148,—The same case as fig 144, after operative reduction by the author’s method. 
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have described, the semilunar is purely passive, and is held in one fixed position, while 
the head of the os magnum is pulled into its cup. In the light of the manipulation 
the obvious procedure in the older case is to make a 3 in. dorsal incision, retract 
the tendons and dissect out the head of the os magnum, dividing the adhesions 
which have formed between it and the capsule and remaining bones. The manipu- 
lative manoeuvre described is then carried out, and the semilunar, previously 
hidden from view, clicks up into position with the greatest facility. In one case 
there was a little difficulty, and I allowed myself the liberty of passing a tiny hook 
over the posterior lip of the semilunar whilst the os magnum was pulled into its 
cup. But the use of levers and raspatories between articular surfaces is an outrage 
which will most surely exact the penalty of osteo-arthritis, and it would be better to 
admit defeat at once and to excise the bone. 

Although in these later cases which demand operative reduction, recovery is 
slower, I have found the results equally gratifying, and I am convinced that, 
although in cases of more than three months’ duration, excision may still be the 
method of choice, all cases more recent than this should be given the chance of 
complete anatomical restoration. In each of the ten cases I have seen during the last 
three years’ reduction has been effected with ease, and of those treated by manipulation, 
one patient kept goal for a local football team five weeks after the injury, another 
drove his motor lorry from the sixth week, and others are doing full work as general 
labourers, draymen, and coal-heavers. Of the three cases treated by open reduction 
one man has recommenced work as a ship’s riveter, the second is at this moment at sea 
in a tramp steamer, and the third will drive the Lime Street express out of Euston 
at 5.55 to-night (figs. 13 and 14). 


Discussion.—Mr. P. J. VERRALL heartily endorsed what Mr. Watson Jones said about the 
precise method of manual reduction of the displaced semilunar bone. He had reduced two 
by the same method in the past year. They were done within the first five days, and he had 
been surprised to find how comparatively easy the manceuvre was. He thought one should 
be able to reduce practically all these cases manually. He shared Mr. Watsen Jones’s 
dislike of the wrench, as it was almost certain to produce trauma of the median nerve. 
For the late cases he preferred excision. 


Mr. W. H. OGIvie said he differed from Mr. Watson Jones as to the use of levers. He 
agreed that rough manipulation of articular cartilage was to be deprecated, but two levers 
inserted, one on each side of the bone thus producing an inclined plane, so that the cartilage 
could slip wp, would cause less trauma than forcing the cartilage against an adjacent bone. 


Mr. NAUGHTON DuNwN (President) said that Mr. Watson Jones had mentioned the 
complication of fracture of the scaphoid. He would show on the screen one case in 
which the result had not been satisfactory. In that case the semilunar and half the scaphoid 
had been removed. What method of treatment should be adopted when this complication 
was present? He had himself used the posterior incision and employed a Lane’s elevator 
to enable him to slip the semilunar into position. He had also been surprised at the good 
results after removal of the semilunar. 

Mr. Watson Jones had said that four months after injury, 80 % of the patients recovered 
good function. Four months was not a long time for forming an opinion. In another six months 
there might be 100%, even after removal of the semilunar bone, though he agreed that the 
bone should be replaced if possible, especially in younger patients. In older patients there 
was more likelihood of arthritic changes, and in such it might be as well to remove the bone. 


Mr. WATSON JONES (in reply) said that with regard to treatment, when there was also 
fracture of the scaphoid, reduction should still be attempted. The prognosis was not likely 
to be so good, but manipulative reduction rendered the prognosis that of fractured scaphoid, 
instead of that of fractured scaphoid with another lesion. In none of his twelve cases had 
there been a fractured scaphoid. The correct procedure was to reduce, manually if 
seen within a few days of the accident, or operatively, if within a few weeks, and after 
reduction, to maintain the flexed position for ten days, and to continue the immobilization 
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in dorsiflexion for a further six weeks. In the only cases of operative reduction he had 
found recorded, the authors stated that the results were inferior to those of excision of the 
bone. But he felt that the question of prognosis depended entirely on the degree of force 
which must be used in order to replace the bone. If considerable force were necessary for 
replacement, it would be better to excise the bone. And if levers were necessary, it would 
be better to excise, because of the danger of arthritis. But in the manceuvre he had 
described there was no forcing of one bone against another: it was a gliding of one bone over 
the back of the other. Unless the manceuvre could be carried out by such gliding of one bone 
on the other, it was better to excise. 
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The Withering Letters in the Possession of the Royal Society 
of Medicine. 


By Sir WituiAmM Hae-Wuite, K.B.E., M.D. 


Str WILLIAM OSLER bequeathed to the Royal Society of Medicine a volume of 
letters by and to Dr. Withering. The Library Committee asked me to examine 
them; this I have done and I have classified and catalogued them and abstracted 
several.! My typed, bound MS. is now in the Library. 

There are some thirty letters written by Withering and a few documents, chiefly 
about accounts. Also, there are over one hundred letters addressed to Withering. 

The first letter from him is dated Paris, Nov. 5th, 1766—it is to his parents; in 
it he tells how much better it is to live in England than in France under arbitrary 
power. The second dated Birmingham 1775 is to his wife, it is very long, mostly 
comprising a homily on happiness; the third summons his wife and children to the 
bedside of his dying mother. 

Withering suffered from his lungs and spent the winters of 1792-93 and 1793-94 
in Portugal. Several of his letters describe this part of his life; of these the first 
is dated Falmouth 20 October 1792; it tells of influenza, evidently severe, and of 
the crowd on the ship due to the exclusion of invalids from the South of France. 
A favourable passage from Falmouth to Lisbon took ten days, but there was 
considerable delay in starting whilst waiting for a suitable wind, much grumbling 
because two coaches on deck greatly limited “the perambulations of so large a 
party.” There were thirty-two passengers, sea sickness was very bad, the cabins 
were very crowded, some were five feet high, a wretched berth in a little hole cost 
£10. He delineates many passengers, one was the “ renowned Graham,”” who, 
‘warned by a vision, makes a voyage to Portugal to cure the Queen’s insanity. He 
lives upon vegetables, milk, honey and water, and reads the Bible from morning 
to night.”’ 

The weather was very stormy, but, as they approached Portugal, the scenery 
became lovely and Withering gives a good account of it, of his health and of the 
captain. He is much concerned with the expense of postage. Lisbon is “ the most 
sociable place existing,”’ there are great gaieties, but there is little intercourse with the 
natives. He, for his health’s sake, desires quiet, so he declines an invitation from the 
Duke of Northumberland and will not see patients, but has occasionally to break this 
rule. At first he stays five miles down the Tagus from Lisbon on the north bank, his 
one-storeyed house, with oranges, lemons, olives and grapes around it, is two hundred 


1 In Harvey Cushing’s ‘ Life of Sir William Osler,” vol. ii, p. 616, a letter from Osler to Dr. Pratt is 
quoted : ‘* Did you know that I made a great haul of Withering’s letters, etc. A man came in one day 
with a bag and said‘ Are you interested in W.?’ I said ‘rather,’ and he pulled out a big bundle of 
etters and papers and his Edinburgh diploma. I offered him £20, at which he nearly expired, as he had 
hoped for not more than £5. I should have gone double at auction. I have them all in chronological 
“ and beautifully bound.”’ 

Dr. W. W. Francis has written to me (W. H-W.) to say that it is clear that Osler’s memory was 
t fault, for he bought this collection of Withering’s letters for £20 by correspondence from a well-known 


orc 


ntiquarian bookseller, who wrote a letter to Dr. Francis giving an account of the transaction. This 
tter, thanks to Dr. Francis, I have seen. Dr. Francis tells me that it was some other papers that Osler 

bought from the bagman. 
2 For an account of this notorious quack, see ‘‘ The Quacks of Old London ’”’ and ‘‘ Mysteries of 


listory,’’ both by C. J. S. Thompson. who has kindly called my attention to the following in one of 
Graham’s Tracts: ‘‘ How happy it would have been if such men had never existed as Priestley, Goulard, 
Withering, and others who have recommended to the human species, henbane, hemlock, and that deadly 
vison lead, foxglove and even arsenic itself.” 
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yards from the sea and, looking south, he gets a beautiful view with much shipping 
in the foreground, and windmills, convents, ruins and villages across the wide 
estuary. There is a capital description of many interesting people he met. 
Botanical lectures, drawing classes and music passed the time. He moved to 
Braco, three miles east of Lisbon; the beauties of this place and of Cintra are well 
described. He also went to stay at Calders, the hot springs of Portugal, here he had 
bad weather, is not so well and Lord Foley becomes ill. The Portuguese are 
expecting the birth of a prince, illuminations are being prepared, there are rumours 
that the Queen is dead. There is also a full account of the curious reception of the 
French Ambassador. Withering tells of a magnificent bull-fight and how Beckford 
gave a superb entertainment at Cintra. It was so ill-conducted that hairdressers and 
servants got into the principal rooms, specially built for the occasion, and ate all 
the refreshments ; the Portuguese aristocracy returned home late, cursing Beckford, 
who was so chagrined that he instantly packed up and left the country. 

Withering’s health improved, but he always complains of shortness of breath 
and that he cannot ride, especially as Portuguese horses only walk or gallop. He 
returned to Falmouth from his first sojourn on June 3, 1793, much behind the 
expected time, because the Howe paquet, on which he came, arrived late at 
Lisbon, being chased into Cork on the way out; she left Lisbon early on May 15, 
but gales, and the being chased by frigates and privateers on four occasions, 
prevented arrival before June 3; the weather put them in great danger off the 
Scillies. After a driving tour in Cornwall he returned home. 

In 1793 Mrs. O'Neill writes to Withering to remind him that he promised to see 
her on his return to Lisbon; she will send her carriage. There is a note on the 
outside : “This lady, the Hon. Harriet Frances O'Neill, died shortly after. Her 
husband was massacred in the rebellion, her son joined the army. An elegant 
poetess and a very beautiful woman.”’ 

R. A. Johnson writes in 1793 to Withering in Portugal giving an account of 
the state of England, the outbreak of war with France, the imprisonment of Paine’s 
printer and the burning of an eftigy of Paine. 

Joseph Corréa de Serra, botanist and diplomat, Portuguese Minister to the U.S.A., 
came to settle in England on account of the climate, and to be free from “ any 
future paroxysm of malice in Portugal.’’ There are three letters from him: he 
awaits Withering’s analysis of the waters of Calders ; he goes with Sir Joseph Banks 
to the submerged forests south of the Humber. 

There is a quaint letter to Withering from his mother, written in 1789, in which 
she gives him advice as to his health, and concludes: ‘‘ For fear you should set light 
by my advice I must put you in mind of the fable of the old hen and the young 
cock.” 

There are letters from Withering at Birmingham to his son, who was a medical 
student, first at Glasgow, then at Edinburgh. They chiefly contain advice as to 
study, but there is an account of the great hurricane of November, 1795. Eight 
or nine large oaks were torn up by the roots, there was a considerable earth- 
quake. The son is told to hold his handkerchief to his mouth when passing the 
bridge in Edinburgh, as his doing so will “avoid the risk of injury to a pair of lungs 
hitherto perfectly sound”; he warns him against infecting himself, through even 
a scratch, from any putrid substance; if he do so he is to suck the part strongly and 
then touch it with caustic alkali. He tells him that ‘‘a real physician of integrity 
and ability in this country ranks high in the estimation of every class of society.’ 
It is not so on the Continent where most doctors are very ill-educated, and are 
therefore ignorant blockheads or impudent charlatans. Withering remarks that in 
1796 people were taking too much exercise and eating too little in order that 
they might not grow fat. In that year it was warmer on Christmas than on 
Midsummer Day. He arranges for his son to live at a house where French is talked. 
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A batch of several letters, some from Withering, refer to the death of Mrs. 
Gresley, who lived at Tamworth. Withering was accused of neglecting her, in 
that he omitted to see her the evening before she died, and did not tell her husband 
of her danger. Withering regarded the Rev. J. Watkins as the originator of this 
accusation. In a long letter to Watkins, dated January, 1783, Withering defends 
himself, and coneludes by saying: “ Now, Sir, as the injury has been public, the 
‘reparation must not be private.’’’ He threatens that, failing a written apology from 
Messrs. Gresley and Watkins, he will bring the matter before another tribunal ; he 
complains that the false accusations have damaged his practice and his professional 
reputation. Watkins (Mrs. Gresley’s brother) apologizes in a letter of March, 1783. 
Mr. John Turton enters into the quarrel and writes to Withering that “the whole 
county and the first families in it are strongly impressed with the representations 
against you, and I am persuaded your credit will be infinitely hurt in that part of the 
world without some steps are taken on your part.” Withering replies in a long 
letter, giving a full account of the case and defending himself. Turton answers, 
saying he has received a letter from Watkins speaking’ of “that wretch 
Withering.’ Turton is furious, and his letter shows how serious the row was. 
Finally, there is a certificate from Dr. Ash to say that it is false to state that 
Withering prevented his going to see the patient. 

Withering gave scientific instruction by letter to Lady Catherine Wright of 
Teignmouth. Many of her long, uninteresting replies are preserved. In the first, 
dated 1784, she describes her self-education, and asks Dr. Withering’s advice. 
She is “ashamed to think of how much of your valuable time I waste, but you are 
all goodness.’’ The subjects on which she wrote were chiefly chemistry, mineralogy 
and shells. She quotes thus from a letter Withering sent her: “ Great care should 
be taken in reading not to mistake hypotheses for facts.” She is to “ totally 
disregard all theories and all reasonings from analogy, until you find yourself well 
acquainted with all the leading facts,’ which must be received with academic doubt. 
Some of her letters speak of medicine, such as her treatment of rheumatic fever, and 
that ordered for her by the local apothecary ; she also describes a case of stricture 
of the esophagus. Her quaint reference to the death of a friend is amusing :— 


“Poor Burton, for him I must first acknowledge your goodness, but as the Gods will 
reward you, I shall say less on that point. He is I hope honest and grateful; he was I should 
say, for I am told that overwhelmed with misfortune, he had no longer the courage to resist 
the power he possessed of quitting his mansion of clay to explore some unknown region, 
whether more blissful or not, he best can tell.” 


There are seven letters (1788-1797) from R. Relhan, King’s College, Cambridge, 
chiefly about mosses, lichens and fungi. These letters contain facts about Relhan 
not given in his life in the Dictionary of National Biography. His voice introduced 
him to King’s, he was often in money difficulties and Withering helped him. There 
is reference to Withering’s serious quarrel with ‘ Mr. Stoker.”” He appears to have 
had several quarrels. There is mention in another letter of his being offended by 
\ review and we have noticed his quarrel about Mrs. Gresley. 

Further in this collection of letters there is one from Erasmus Darwin to 
Dr. Johnson, Birmingham. It is dated Derby, December 16, 1788 (postmark 
Lichfield). Darwin mentions a dispute between his son, Dr. Robert Darwin of 
Shrewsbury, and Withering. The latter wrote a second letter to the son, who thinks 
the only way to prevent further ill-usage is by mentioning more of Withering’s 
mistakes. Darwin wants to know Johnson’s opinion as to publishing the following 
yuestion addressed to Withering :- 

“Was not you consulted along with Dr. Johnson in the case Mr. Francis of the Moat, 
Birmingham ? did you by your solemn quackery of large serious promises of a cure get the 
management of this patient into your hands and did you not, Sir, on the night before he died 
‘ongratulate his son of his perfect recovery ? ” 
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We find three letters from Davies Giddy of Marazion, 1793-1797, amusing 
because of their pessimism. He considers that in the present state of the country’s 
affairs it is insane to marry; he is afraid of the mob, he asks Dr. Withering to get 
him a sabre, a rifle, a brace of pistols, muskets with bayonets, and a blunderbuss. 
He was a friend of the Wedgewoods of Penzance and also of Dr. Beddoes. Giddy 
subsequently took the name of Gilbert and became President of the Royal Society. 

An interesting batch of letters consists of those from De Magellan, who sends 
profuse thanks for the book on the foxglove; he admires it so much that he will 
introduce it to many on the Continent. He talks of Priestley’s experiments to 
several correspondents. B. P. van Lilyveld sends a capital description of his asthma 
to De Magellan, asking him to inquire of Withering whether foxglove would be useful. 
Withering replies that asthma is incurable, but can be palliated ; it does not shorten 
life. He advises sea voyages, change of place and constant bodily exercise in the 
coldest seasons, sleeping in a large curtuinless room with open windows, a mattress 
instead of a feather bed. Pillows should be high, feet and legs warm by night 
and day, and bodily strength kept up. He recommends regular meals, temperance 
and “the most perspirable food.” For drugs, he advises strong coffee, tar water, tar 
pills, asafoetida, and amber mixture. The hands and feet, he enjoins, should be 
put in hot water. Directions are given for use of each of the drugs. 

There are four letters (1787-1796) from Edward Ash, who gives an account of his 
visit to Western Scotland. He describes Staffa and the manners of the people. 
There is a poem by Samuel Hoole in praise of Dr. Ash and part of a letter from Ash 
about a public oration he had given, but this was signed “John Ash.’’ Edward Ash 
writes of the difficulties of getting lodgings in Edinburgh. The cooking is bad. 
Edinburgh teaching is too systematic, without proper attention to observation, and 
London is better in this respect. At Edinburgh younger students idolize Brown to 
the neglect of Cullen. He has been elected to the Medical Society, is on the 
experimental committee; £40 has been allotted for purchase of instruments. He 
mentions the Chemical Society. In a long letter from Géttingen, Edward Ash tells 
of the views on chemistry prevailing there. There is much about mineralogy, foreign 
opinions on physiology and galvanism ; experiments in German hospitals on the use 
of fixed air in the cure of phthisis have been unsuccessful. The medical world of 
Germany is much occupied with the doctrines of Dr. Brown and with attacks and 
defence of the Brunonian System. Ash had found the same things being done in 
Italy. 

Robert John Thornton, the botanist, writes to Withering’s son in 1812 saying :- 


With regard to my Botanical lottery I hope it will be drawn in January next, but no 
precise time can be fixed until the W. Lottery for that period be contracted for. I shall feel 
rejoiced if you obtain the Linnean Gallery. Besides portraits of Linnweus from Sweden and 
Holland, at two periods of life, Tournefort, Jussieu, Lamark, I possess Darwin, Smith, 
Professor Martyn, etc., and all prizes are packed and the plates to be destroyed. In case of 
any of your friends wanting tickets, a letter addressed to me, Linnean Gallery, Hind Street, 
Manchester Square, will be immediately attended to. 


Hall Jackson, writing to Withering in 1796 from Portsmouth, New Hampshire, 
N. America, tells him that dropsy due to rum drinking is very common ; he is so 
much impressed by Withering’s wonderful discovery of the diuretic action of foxglove 
that he has sent for some from London and also for some copies of Withering’s book 
to distribute to his friends. 

There are a dozen letters (1788-1797) from Dr. F. Swediaur. The first is dated 
from Port Seton, near Leith; it is a chatty letter deploring the vagaries of the post, 
but is written to ask Withering what remedy he gave to Dr. Franklin for stone; for 
he had benefited, Swediaur had heard from Paris, and he wishes to give the remedy 
to one of his patients. Many of Swediaur’s letters are dated from Paris, and it is 
certain that when the address is not given he was writing from Paris. They are too 
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full of interest to be condensed. There is an account of the death of Mirabeau, of the 
Revolution, of French polities, of the King, of the Cap of Liberty, of court plots, of 
conscription, of the abolition of the established church, of the difficulties of travel in 
France, of La Fayette, of the storming of the Tuileries, of the Swiss Guards, of the 
escape of the Royal family, of the leaving of the English Ambassador. Ultimately 
Swediaur retires for quiet to Bordeaux but returns to Paris and practises there. 
These letters should be valuable to anyone wishing to know of Paris during the nine 
years above mentioned. 

There are many other letters and notes but not of sufficient importance for 


mention here. Several treat of botany and mineralogy, but in one from Dr. Moyse 
(the blind philosophical lecturer) occurs this sentence: “ Mr. Hunter desires compli- 


ments to you and would be exceedingly glad of as much of the skeleton of the cat as 
you can conveniently send to him.” Finally we come to the certificate of admission 
of Gulielmus Withering to the Societas Medicinw Studiosorum” of Edinburgh 
, veal 
in 1764. 


| This is signed by thirty-two names. Among them is James Boswell (Johnson’s biographer). It is 
not generally known that Boswell had devoted any attention to medicine. 
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The Relation of Function to the Size and Form of the Jaws. 
By SHELDON FRIEL, M.Dent.Sc., Sc.D. 


ABSTRACT.—Doubts have been expressed as to whether function plays a part in the 
development of the jaws and alignment of the teeth. This paper attempts to show that 
function is an important factor. It is shown, first, by analogy that function affects other 
parts of the body; and secondly by direct examples. The more important of the latter are 
the breadth of the dental arch being dependent on the size of the tongue, the form of the 
glenoid fossa being related to the extent of the overbite of the incisors, and finally the changes 
in the occlusion of the deciduous teeth, between 3 and 8 years of age, so that the permanent 
incisors and first permanent molars may occlude correctly, such change taking place with 
difficulty unless the cusps of the deciduous teeth are worn. Where greater forward move- 
ment of the lower deciduous teeth compared with the upper deciduous teeth has not taken 
place, a degree of post-normality of the lower arch must inevitably be present. 

CONSIDERABLE controversy has taken place in the last few years as to the 
influence of function on the full development of form. Some have held that it 
is an important factor and others that its action is negligible [1,2,3,4). The truth 
probably lies between these two extremes, i.e., function is an important factor in the 
full development of size and form of the jaws, so that the teeth have sufficient 
room to occupy regular arches, and that their occlusion can be morphologically 
correct. There seems to be no doubt that the extremist who says that function 
determines the size and form of the jaw is absolutely correct, but the term “ function 
to him must include not only the major obvious functions such as mastication, but 
also the function of cells—the bone cells as well as the cells of the glands of internal 
secretion. Now, in this paper, by “function ” is meant only the obvious functions, 
mastication and breathing, and an endeavour is made to show that these obvious 
funetions are important factors in the development of normal occlusion; other 
factors, though important, are not considered. There are many difficulties in the 
way of trying to prove this contention. A case in which no function takes place is 
practically impossible; the taking of nutrition through the mouth is essential to life, 
and if the jaws and surrounding parts are functionless it is doubtful if life could be 
maintained. In other parts of the body, entire absence of function does not of 
necessity prohibit existence, and it can be shown that in such circumstances growth 
and development of size and form of these parts are inhibited. Analogy is dangerous, 
but if one accepts the analogy as an indication only, it should not be ignored. 

This paper is divided into three parts. First, absence or increase of function 
of soft parts in other areas of the body. Second, absence or increase of function 
affecting bone in other areas of the body, and third, the effects of function 
on the jaws, teeth and their surrounding soft parts. As to the first part, two 
examples will suffice to show that function does materially alter the size and 
form of soft parts. The removal of one kidney necessitates considerably more 
work being performed by the other kidney, and it can hypertrophy and take on the 
function of the original two kidneys [5]. The muscles that bend the knee atrophy 
when the knee-joint is ankylosed. In the second part I give three examples; the 
first deals with total loss of function, the second with loss of function of one bone 
and adaptation of another bone to accommodate the loss, and the third with increase 
of function. Cases have been recorded [6] in which the leg or legs have been removed, 
or have become diseased early in life, rendering the femur functionless, and it has been 
shown that the angle between the head of the femur and the shaft remains obtuse, as 
at birth, instead of becoming nearly a right angle as in a normal adult. The weight- 
bearing function has been removed and the form of the junction of the head and 
shaft of the femur remains as at birth, without the normal adaptive changes in form. 
In D’Arey Thompson’s book [7] “Growth and Form,” he cites Sédillot’s experiment, 
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in which the removal of the greater part of the shaft of the tibia in puppies, leaving 
the weight of the body to be borne by the fibula, was followed by an increase 
in the size of the fibula, so that it was equal to, or greater than, the removed 
bone. The fibula is normally about one-sixth or one-fifth of the diameter of the 
tibia. In many instances in early man and in some of the present hill tribes of India 
the shaft of the tibia is greatly flattened on its lateral external aspect and 
increased in size from before backwards, giving greater attachment to the tibialis 

















Fic. 1.—Large mandible of male Irish elk. Buccal view. The negative of the left side, top view, 
has been reversed. The morsal surfaces of the teeth on the right side show greater attrition than on 
the left side. 


anticus muscle. This is said to occur in order to enable these people to travel over 
rough ground. Many other examples could be given showing that increased 
function increases the size and alters the form of bones. 

I now come to the third part of my paper, in which I shall endeavour to show 
the effects of use and disuse on the jaws, teeth and surrounding parts. Some of the 
examples are not spectacular and it must be remembered that one cannot separate 
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function from the other factors influencing the growth of the jaws. Recently 
Dr. Henry Stokes told me of an example of an abnormally large mandible of the 
extinct Irish elk that had come into his possession ; the teeth were more worn on the 
right side than on the left. Very careful measurements were taken of the mandible 
by Miss K. C. Smyth in order to ascertain any differences in size, form and structure 
on the two sides. Certain areas, especially the length from the tip of the coronoid 
process to the angle of the mandible, were appreciably larger on the side on which the 
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Fic. 2.—Irish elk, Lingual view. The negative of the right side, bottom view, has been reversed. 


teeth were worn. The area for the attachment of the masseter and internal pterygoid 
is considerably enlarged and stronger on the worn side. The X-ray photograph does 
not show any great difference in density on the two sides. This animal suffered from 
rheumatoid arthritis, and probably one joint was more painful than the other, so that 
inastication was greater on one side than the other. It must be remembered that this 
change occurred after adult life, and that differences in form and structure would be 
less than in a young, growing individual (figs. 1, 2). There is usually a certain 
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difference in attrition of the teeth on the two sides, probably owing to mastication 
being carried on more on one side than the other. Such mastication is very common, 
even in man. 

The form of the glenoid fossa does seem to be related to function, though the 
authorities consulted do not agree as to the type—or rather the expression—of function 
that is responsible for the variations in the depth of the fossa. Knowles [8] seems to 
consider that in the Eskimo the shallow fossa is due to vigorous side-to-side chewing. 
Dewey [9] considers the depth of the fossa directly related to the height of the cusps of 
the back teeth. It seems to me that the variation is mainly due to the depth of the 
overbite of the incisors. The greater the overbite the steeper the slope from the bottom 
of the fossa to the table of the eminentia articularis, especially at the beginning of the 
slope. Fig. 3 shows the outlines of the fossa and eminentia in several subjects 
with different incisor bite. No. 1 is a particularly close bite, overbite 13 mm., 
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Fic 3.—Sections through the glenoid fosse, showing differences in the slope from the 
bottom of the fossa to the eminentia articularis in skulls having different over-bite of the 
upper incisors over the lower incisors. No. 1, 10th century Nordic skull, Queen’s University, 
Belfast ; Nos. 2, 3, 4, 5,6, European skulls, and No. 7 Eskimo skull, Trinity College, Dublin. 


total height of crown of lower central incisor 9-5 mm. Here the slope is nearly 
perpendicular at the beginning and enables the mandible quickly to get clearance of 
the overbite and carry on the side-to-side motion in mastication. In the Eskimo 
(No. 7), in whom the incisors get worn away sufficiently to become edge-to-edge, the 
slope is very oblique, as the clearance necessary is very small. In other papers | 
have shown that the size of the tongue has great influence on the development of the 
breadth of the arch, and that the strength of the bite is responsible for the depth, 
density and bulk of the mandible. The Saxon skulls in the Anatomical Department 
of Birmingham University show great strength of bone and fairly wide arches, but 
in practically every case there is a slight crowding of the lower incisors. In the 
Eskimo there is greater bulk, but also width and no crowding, and it appears 
that the difference must be due to the type of food eaten. The Eskimo is purely « 
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flesh eater, the food being of the nature of india-rubber, which requires tremendous 
exercise of the tongue to keep the food between the teeth for lengthy periods. 
Among the Saxon people, on the other hand, the food was hard, but required 
crushing rather than trituration. 

Before leaving the subject of mastication it is desirable to refer to the muscles 
that depress the mandible. The muscles involved in this action were described by 
the writer in a previous paper [3] in order that it might be understood what muscles 
were being tested with the jaw depressor dynamometer. Wilson Charles [1] 
considers that the mandible is slung in position by the temporal, masseter and 
pterygoids, and that their interaction causes the mandible to move in mastication, 
speech or song. According to him the hyoid muscles do not depress the mandible, 
but are concerned solely with the movements and support of the tongue, or assist in 
swallowing; and cannot act as opponents to the elevators of the mandible, or as 
depressors of the mandible while performing these other functions. It is proposed 
to show that the hyoid group does assist in all these functions. 





Fic. 4.—Morsal surfaces of mandibular deciduous teeth, with outlines of opposing teeth, 
points and ridges of cusps. Three years of age. 


If the ball of the thumb is placed behind the symphysis and the mandible is 
depressed and elevated alternately about tin., the tongue being kept at rest against 
the palate, the geniohyoid, digastric and mylohyoid muscles can be felt contracting 
as the jaw is depressed. A similar condition can be felt in chewing food, but in this 
case the tongue is in action and the contraction of the hyoid muscles could be claimed 
to be related to the movements of the tongue; now, as the bolus of food is about to 
he swallowed, the tongue is pressed up ugainst the palate, the teeth are brought 
together by the elevators of the mandible, and the hyoid bone rises, the infrahyoid 

\uscles relaxing. The hyoid muscles can be felt in strong contraction; not only 
ive they to raise the hyoid bone, but they also have to assist in fixing the tongue. 
The elevators of the mandible have really contracted to prevent the mandible being 
epressed by the contraction of the hyoid group. Yawning is another natural action 
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in which the tongue takes no part; yet the hyoid muscles can be felt in strong 
contraction. 

The last example of the dependence of size and form on function is of great 
practical importance in the development of adult occlusion. The changes that 
occur in the occlusion of the deciduous teeth, between three years of age and the 
time of the occlusion of the permanent incisors and first permanent molars, cannot 
take place in their completeness without function and the consequent wear of the 
deciduous teeth [10, 14]. At three years of age the occlusion of the deciduous teeth 
is very definite owing to the length of the cusps of the deciduous molars and the 





Fic. 5.—Morsal surfaces of mandibular deciduous canines and molars, and permanent 
incisors and first molars, with outlines of opposing teeth, points and ridges of cusps. Eight 
years of age. The buccal cusps of the dccliikons teeth are worn and the lower arch is more 
medial in its relation to the upper arch than at three years of age. 


amount of overlap of the incisors. The interdigitation or cogging of the teeth is 
so marked that one finds a very perfect morphological normal or a very definite 
abnormality (fig. 4). 

There are two reasons why there must be a change in the deciduous molar and 
canine occlusion before the complete eruption of the permanent incisors and first 
permanent molars. 

First : the upper incisor region has to increase in size to a greater degree than 
the lower incisor region, owing to the upper permanent incisors being on an average 
8 mm. wider than their predecessors, while the lower permanent incisors are only 
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6 mm. wider than their predecessors. In order that there should be no imbrication 
or apparent protrusion of the upper incisors over the lower incisors there must be an 
adjustment by a change in the occlusal relationship of the posterior deciduous teeth. 
Second: the distal surfaces of the upper and lower second deciduous molars end 
off flush; consequently the first permanent molars cannot at once come into correct 





Fic. 6.—Stages of occlusion from three years of age to old age. (A) At three years of age 
the triangular ridge of the medio-buccal cusp of upper second deciduous molar occludes in 
the buccal groove of the lower second deciduous molar. (B) At five and a half years of age 
lower arch has moved forwards so that the buccal groove of the lower second deciduous 
molar is medial to the triangular ridge of the upper second deciduous molar. (C) At eight 
years of age the lower arch has moved slightly more forwards in relation to the upper arch. 
The permanent incisors and first permanent molars have erupted. (D) Young adult. The 
point of the cusp of the upper first permanent molar is slightly medial to the buccal groove 
of the lower first permanent molar. No contact between the disto-buccal cusp of the upper 
first molar and medio-buccal cusp of lower second molar. (E) Old age. Teeth worn. Lower 
teeth in more forward relation to upper teeth. Buccal groove of lower first permanent 
molar is medial to medio-buccal cusp point of upper first permanent molar. Disto-buccal 
cusp of upper first permanent molar is in contact with suoiio-buseal cusp of lower second 
molar. Incisors meet edge to edge. 


occlusion. Only by an adjustment of the occlusal relationships of the deciduous 
molars can correct occlusion of the first permanent molars take place at this time. 
The adjustment that is carried out is a greater medial movement of all the lower 
deciduous teeth compared with the medial movement of the upper deciduous 
teeth (figs. 5,6). There has been some difference of opinion as to the relation of the 
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distal surfaces of the second deciduous molars; most writers on dental anatomy, i! 
they mention the deciduous occlusion at all, hold that the second deciduous molars 
end off flush. Mummery [11] says: “The second maxillary molar occludes with 
the posterior two-thirds of the corresponding mandibular tooth but is in a vertical 
line with the lower tooth, not over-lapping.” Sim Wallace [12] also supports the 
flush occlusion. Northeroft [13] is of opinion that the distal surface of the upper 
second deciduous molar extends beyond the distal surface of the lower second 


Figs. 7, 8, 9.—Morsal surfaces of mandibular deciduous canines and molars, and per- 
manent incisors and first molars, with outlines of opposing teeth, points and ridges of cusps, 
at eight years of age. No wear of deciduous teeth, and lower arch has not moved forward in 
its relation to upper arch. “The occlusion of the deciduous teeth is the same as at three years 
ofage. Medio-placement of upper incisors. 
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Fic. 7.—Spacing between upper first permanent molar and upper second deciduous molar. 


deciduous{molar and so guides the upper first permanent molar into its correct 
occlusion with the lower first permanent molar. Schwarz [14], of Vienna, is of the 
same opinion. They both admit that there is a greater forward movement of 
the lower deciduous teeth compared with the upper deciduous teeth, and that this 
movement only makes the correct occlusion of the first permanent molars doubly 
certain. It appears to me that the teeth end off flush in most cases. In some the 
disto-lingual cusp of the upper second deciduous molar projects beyond the distal 
surface of the lower second deciduous molar, but is flush in line with the buccal 
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cusps of the lower tooth (fig. 4). The amount of projection will depend on the size of 
the disto-lingual cusp, which is the most variable cusp of the upper tooth. Schwarz 
says that the projection of this cusp causes the first permanent molar to rotate, if 
it has not already erupted rotated in non-forward movement cases. From the 
morphology of the approximal surfaces of these two teeth this seems improbable. The 
projection, when present, is placed too far lingually to guide the upper first permanent 
molar into correct occlusion with its antagonist, because the medial surface of the 
upper first permanent molar slopes away disto-lingually. A very few cases have also 
been seen in which there is a distinct overhang of the upper over the lower tooth, and 
it seems that this is due to the smallness and the position of the distal cusp of the 
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Fic. 8.—Medial drifting of upper first permanent molar. 


lower tooth. In spite of the foregoing statement it has not been possible to find a single 
case of morphologically normal occlusion of the first permanent molars where the 
second deciduous molars were in the occlusion of three years of age, projection or no 
projection. A mixed dentition has been formed by taking the lower deciduous occlusal 
chart (fig. 4), substituting permanent incisors for deciduous incisors and adding the 
first permanent molar, all of the same relative size. It can be seen that it is 
impossible to fit the permanent upper incisors without apparent labial placement, 
inclination or imbrication; also that the upper first permanent molar can only occlude 
correctly with a space between its medial surface and the upper second deciduous molar. 
No cases have been seen in which this space is preserved, though it does occur during 
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the eruptive period. In every case either the upper first permanent molar drifts 
forward, where the cusps are short and consequently do not offer much resistance, 
or it rotates around the medio-lingual cusp until the medial surface comes in contact 
with the upper second deciduous molar. A combination of both methods may 
occur (figs. 7, 8, 9). Non-forward movement of the lower deciduous teeth does not 
necessarily mean that the permanent molars and premolars will not eventually 
develop into normal relationship, because it is possible for them to adjust themselves 
later in three or four years. The medio-distal diameters of the deciduous canine, 
and of the first and second deciduous molars, are larger than their successors, the 





Fic. 9.—Rotation of upper first permanent molar. 


lower deciduous teeth being proportionately larger than their successors. This extra 
space for the premolars is closed up in the lower arch by the forward drifting of the 
lower first permanent molar; the upper permanent molar does not drift forward so 
much. This isa normal change. No evidence has been forthcoming that rotated 
upper first permanent molars can re-rotate themselves ; however, the mal-occlusion 
in the upper incisal region above-mentioned, which arose from the non-forward 
movement, does remain. 

Twenty cases were examined in which the deciduous molars were in place and no 
cavities present in them, and in which the occlusion of the second deciduous molars was 
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the same as at three years of age, as shown in fig. 10. In each case the permanent 
molar occlusion is wrong, and in sixteen cases a close bite of the incisors was present, 
complicated in nearly every case with other forms of mal-occlusion of the incisors. 
Also there were collected cases of forward movement of the lower deciduous molars 
(fig. 11). The molar occlusion is correct in all cases medio-distally ; in fourteen cases 
the overbite is normal, and in six cases a close bite is present.' In a previous paper 
[4], McKeag and the present writer attempted to show that, in the majority of cases, 
close bite was associated with lack of vertical growth in the molar region, and it does 
seem probable that this lack of forward growth of the lower deciduous teeth is also 
associated with lack of vertical growth. This problem of close bite requires further 
investigation. 

It can readily be understood that this forward movement cannot easily take 
place unless the cusps are worn away by function. Miss Smyth has a case in 
which forward movement has taken place without wear of the cusps, but to allow it 
to take place, the upper second deciduous molars have rotated medio-buccally, the 
medio-lingual cusp of the upper second deciduous molar remaining in the central 





Fic. 10. Fig. 11. 
FIG 10.—Side view of model showing lack of forward growth in mandibular deciduous arch. 
Fic. 11.—Side view of model showing forward growth in mandibular deciduous arch. 


fossa of the lower second deciduous molar, the triangular ridge of the medio-buccal 
cusp of the upper tooth having become distal to the buccal groove of the lower tooth. 
There is some evidence [14] that a similar process takes place in the chimpanzee 
(fig. 12). The shape of the lower second deciduous molar is slightly different from 
that of man [15]; the distal cusp—i.e., the most distal buccal cusp of the lower 
second deciduous molar—in the chimpanzee is smaller and is situated on the distal 
surface, while in man it is larger and situated nearer the buccal surface. Con- 
sequently, in the chimpanzee the disto-buccal cusp of the upper second deciduous 
molar overhangs the distal surface of the lower second deciduous molar. Even with 
this overhang it seems necessary for the lower deciduous molars to move forward in 
order that the first permanent molars may occlude correctly. There is considerable 
variation in the size and position of the distal cusp in man ; only one case has 
been seen in which its position is similar to that in the chimpanzee, but there is a 
tendency in that direction in some cases (fig. 13). Where great wear has taken 
place in the permanent teeth, the lower jaw swings further forward and upwards ; 


| Sixty models were exhibited at the Meeting illustrating these conditions, 
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thus, the occlusion of the lower teeth which are greatly abraded is more medial than 
in a young adult. This is quite different from the forward movement of the 
deciduous teeth; the latter is a growth process, the former purely the result of wear 
(fig. 6). 

If this forward movement is a necessary condition of normal occlusion, then every 
case of non-forward movement at eight years of age is an example of post-normal 
occlusion. It cannot be laid down that function is the cause of forward movement, 
as there is no evidence to that effect, but it can be stated that forward movement 
takes place with difficulty unless the cusps are worn. Miss Smyth’s case, previously 
mentioned, rather points to the fact that the urge for the forward movement is not 























Fia. 12. Fia. 13. 


FiaG. 12.—Side view of two skulls of chimpanzees, the top skull showing occlusion similar 
to a human of three years of age, the bottom skull showing forward growth of mandibular 
deciduous arch and normal occlusion of first permanent molars. 

FiG. 13.—Morsal surface of a lower nual deciduous molar of (a) chimpanzee, (b) human, 
average, (c) human similar to chimpanzee. Note position and size of distal cusp. 


function, as the cusps are not worn. Cases have been seen in which forward 
movement has taken place without wear; this has been made possible by poor 
occlusal contact of the deciduous teeth. Individual cogging of two teeth does not 
prevent them altering their relationship, as in fig. 14. Additional evidence that the 
urge is not due to function is the fact that, in some cases showing great attrition, no 
forward movement has taken place. It may be considered curious that nature 
depends upon wear in order to carry out a physiological process, but is it any more 
curious than that there should be the disproportion between the size of the upper 
and lower permanent incisors as compared with their predecessors or that there 
should be a disproportion between the size of the upper and lower premolars and 
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canines as compared with their predecessors? It would seem more remarkable if 
it were true that nature intended the first permanent molars to be in wrong occlusion 
for three or four years. 

I am greatly indebted to Mrs. Lindsay for the use of ber translation of Schwarz’s 
paper. 





Fic. 14.—Two models of same individual. Interval of two years. Upper pair of model 
shows medial movement of upper first permanent molar after loss of deciduous molars, 
morphologically incorrect occlusion with lower first permanent molar. Lower pair of models 
shows medial movement of lower first permanent molar after loss of lower deciduous teeth, 
morphologically correct occlusion with upper first permanent molar. 


APPENDIX. 
(Measurements in millimetres.) 
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1. Between medial and distal roots of 
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5. Alveolar septum between Ist and 
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GENERAL MEASUREMENTS. 


Right Left 
(A) Coronoid process (tip) to the lowest border of the angle = .. 205-0 ... 199-0 
(B) Coronoid process to bottom of sigmoid notch ... we ~ -. 65-5 . 66-5 
(C) Ascending ramus, minimum medial distal width eae - ion: er & 51-8 
(D) Posterior border of angle to posterior border of third molar ‘in -- 118-0 ... 118-0 
(E) Posterior border of angle to anterior alveolar border of incisors oe BSB... WS 
(F) Posterior border of condyle to most inferior point of angle aes -» 152-3 ... 143-8 


(X) Anterior border of attachment of masseter to posterior point of same ... 102-1 ... 108-6 
(Y) Anterior border of attachment of masseter to notch above posterior 


attachment of same ... aes 93-6 ... 93-6 
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Discussion.—Mr. GEORGE NORTHCROFT (President) said that one argument in Dr. 
Friel’s paper seemed fallacious, and that was the fact that he had laid stress on the wear 
of the temporary dentition in order to facilitate the forward drift of the teeth through the 
mandible. He believed that the “ forward drift” theory was absolutely correct, and thought 
that all subscribed to it; but some remarkable cases which Dr. Friel had shown, in which 
the cogging (as he called it) of the teeth was very marked, showed that in spite of that cogging 
the lower molar had ultimately taken up its normal position in the mandible. This seemed 
rather to belittle the necessity for the wear of the teeth and consequently the importance of 
function. He had no desire to convey the impression that he did not believe that function 
did play some part in the problem, but there was a tendency to lay too much stress on 
the value of function as opposed to that growth which took place probably as a result of 
inheritance. If one claimed the correct functioning of the ductless glands to be part of 
function, then one must acknowledge that function did play a certain part, but the questions 
of muscular function and the importance of the size of the tongue could, he thought, 
be over-exaggerated. As to the truth of the flush occlusion of the second temporary molars, 
he was still unconvinced ; he considered that if it were possible to collect still more models at 
the age of three years, it would be found that in a large number of them a definite overhang 
was present and that the ancestral tendency was followed, as shown in the chimpanzee, in 
which the position was as he claimed it ideally should be. 


Mr. A. T. Pitts said that while there was a great deal of biological evidence that form 
and function were closely inter-related, he wondered if the importance of function had not 
been too much emphasized, and whether inheritance might not also be an important factor. 
It was remarkable that in the recent report of the Medical Research Council on Anthropo- 
metric Problems it was stated that the writer had accumulated evidence which suggested 
that there might be this factor of inheritance, and that this might be of importance in the 
production of irregularities. He (Mr. Pitts) referred to the case of a child with the largest 
upper jaw that he had ever seen—so huge, indeed, that the molars and premolars were 
completely outside the lower molars and premolars. Such a case was very difficult to explain 
by function and there must be some factor of inheritance involved. Then again, with regard 
to the effect of the tongue, he had noticed some cases of distinct irregularities in deciduous 
teeth in mongols. It might be that the tongue, though large, was very flabby and without 
much power. He did not know whether Dr. Friel had had any opportunity of carrying out 
tests in mongolian idiots. With regard to the occlusion of deciduous molars, he had examined 
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a considerable number of children, and he had to confess that he had not seen any examples 
of the flush occlusion which Dr. Friel had described. In all cases the lower deciduous 
molar had been in advance of the upper deciduous molar. He agreed with the author of the 
paper that there must be an alteration in the relationship of the deciduous and permanent 
dentitions, but he could not say that he was as yet satisfied with regard to this alteration- 
in the second deciduous molar occlusion. 


Mr. HAROLD CHAPMAN said it seemed that Dr. Friel did not wish to convince the 
Members of anything more than that function put the finishing touches to an edifice which 
might just miss perfection without it, and he agreed with him that function was an 
important factor in jaw development. He had emphasized that in a paper read in 1925, 
prepared with help from Dr. Friel, and he was constantly endeavouring to improve the 
masticating power in cases in which it appeared to be below normal. Whilst he considered 
function a matter of great importance, he always found it exceedingly difficult to adduce 
evidence in support of the belief. With regard to the examples which Dr. Friel had given, 
it seemed that the case of the Irish elk might operate in a way opposite to that which had 
been put forward,—atrophy on one side due to lack of use, or hypertrophy on the other side due 
to increased use. It was most difficult to arrive at definite conclusions because the matter 
could be looked at from two points of view, and one was always apt to visualize things 
in the directions in which it was desired that they should operate. He (Mr. Chapman) 
thought that the experiments carried out by Baker, of Boston, published some years ago, 
were very much to the point in that connexion. Baker had ground down the teeth of 
rabbits on one side so that they became functionless. The development of the head on the 
functionless side had been considerably less than that on the functioning side. As regards 
the size of the tongue, it had to be considered on what this depended; was it on function ? 
It was difficult to say that the jaws were dependent on the size of the tongue, though large 
tongues and large jaws frequently co-existed. 

Mrs. Linpsay referred to the fact that Oppenheim, in dealing with cases of open bite in 
children, instead of using extraordinary apparatus had given them thick pieces of india- 
rubber to chew in order to stimulate an increase of function and promote growth in the 
jaws. In the case of close bite, Dr. Friel’s contention that it was due to lack of growth in 
the molar region was supported by the findings of Schwarz. 


Mr. J. G. TURNER said that nature could answer the question as to function of the 
jaws. Many years had passed since he had investigated the matter, but among the places 
he had visited was an asylum at Tooting for the care of idiot. children, who were unable 
to make any proper use of their jaws. Those children all had jaws, both upper 
and lower, which were above the normal in size; indeed, the growth of the jaws 
appeared to be in inverse proportion to the capacity of their intellects. What was 
seen in many tribes in Africa confirmed the view put forward. One tribe, for 
instance—men, women and children—fed chiefly on a pap-like diet, consisting largely of 
mealy balls, which required practically no mastication, and yet their jaws were far 
superior to those possessed by the majority of the population in this country. Nature took 
no heed whatever of function, As to the tongue, mongolian idiots had large tongues and 
small V-shaped upper jaws. Their tongues did not help them in the least to develop their 
jaws. Dr. Friel had insisted as a matter of course that the forward drift of the lower teeth 
was an important point. He (the speaker) had investigated that subject for a long time, and 
had found that there was no forward drift of the lower teeth. If an X-ray were taken where 
it was thought the lower first molar had moved forward it would be found that it had only 
tilted, but an X-ray of the upper first molar would show that it had come forward bodily. 
All arguments based on the movements forward of the lower first molar were absolutely 
fallacious. 

Mr. R. LINDSAY said he wondered if others were beginning to feel a little uncomfortable 
as to the free use of the term “ function.”” Function was generally considered to be connected 
with change over a very long evolutionary period, and was not to be applied to individual cases. 
Dr. Friel had brought forward an interesting series of individual cases in which he had been 
able to prove change. He (the speaker) suggested that that change could be accounted for 
by taking simple use as a reason for it. Dr. Friel would probably find more satisfaction in 
the pursuit of the question as to whether movements in the jaws and teeth were not due 
to some very early interference with the growth process rather than to what he called 
“function” at a later stage. 
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Miss K. C. SMYTH said that in examining the mouths of children she had found that it 
depended upon the angle at which the mirror was held whether occlusion appeared flush 
or not. 

Dr. FRIEL (in reply) said that he had tried to emphasize the point that function was only 
a factor in jaw development. He had not been able to stimulate growth in open-bite cases 
by means of chewing exercises on rubber bones or to increase the jaw pressure as shown by 
the gnathodynamometer. He agreed with Mr. Lindsay that it was the exercise of function 
rather than function itself that was referred to in this paper. Rather a wide meaning had 
been attached to the term “function.” Korkhaus, of Bonn, believed that post-normal 
occlusion at three years of age was more common in bottle-fed than in breast-fed children, 
and reasoned that the breast-fed children had to strain the lower jaw upwards and forwards 
in order to suckle, whereas the bottle-fed children just lay and sucked the artificial nipple. 
His (Dr. Friel’s) experience of mongolian children was different from that of the other 
speakers, but he had not seen many. In the cases he had seen the teeth were small and 
spaced, while the tongue was large. 

Without doubt the efficient cogging of a series of teeth offered much more resistance to 
changes in the relationship of the two arches than the cogging of two individual teeth. 
He did not consider that the forward movement of lower deciduous teeth could be compared 
with the forward movement of permanent teeth which had occurred as the result of wear. 
The plane of occlusion in the latter case came nearer to the Frankfort plane according as 
tooth substance had been worn away, while in the former case the deciduous occlusal plane 
was continually being developed away from the Frankfort plane. The upper and lower teeth 
were in a constant state of eruption. 


Hyperplasia and Hypoplasia. 
By GrEorGE THomson, L.D.S. 


THE models I am showing present a complete maxillary denture of an adult and 
a mandibular denture less the first right molar. The second premolars on each side 
are of an extraordinary size. Sir Frank Colyer showed me several examples like it 
in the Odontological Museum. None of these were so perfect. Why this particular 
tooth should occasionally vary to this extent is the question to which I would like 
an answer. Is it an atavism or a variation, or merely a freak? Comparative 
odontologists may be able to explain it on the evolutionary hypothesis. I have 
called this hyperplasia. 

The second case is that of a mandible displaying marked hypoplasia. The first 
molars have been extracted during life, but the remaining teeth, including the 
wisdom teeth, show no signs whatever of dental caries. The wisdom teeth 
are perfect in form and all the molars have deep furrows in the occlusal surfaces, 
but no defects. This is a typical case of what Dr. Grevers, in 1895, called 
hypoplasia. Salter called it “rocky enamel” or “ honeycombed enamel.” He said 
that “it would seem to indicate fragility of the tooth and a speedy yielding to 
decay ; but in effect it is not necessarily so.’ The incidence of hypoplasia has been 
investigated by Sidney Spokes, who found it occurred in 4 to 15 per cent. in the 
permanent dentition. 

A school dentist recently examined 1,700 children for hypoplasia in the temporary 
dentition and found its occurrence less than one per cent. As this did not confirm 
the theory of the medical officer who asked for the statistics, they were not published. 
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Paralysis of Left Vocal Cord, associated with Substernal Goitre. 
Apparent Recovery—H. BELL Tawsk, F.R.C.S. (President).—Female, aged 56 ; 
professional singer. 

December 12, 1925.—Hoarseness for two months, with swelling left side of neck 
—indifferent health. Thyroid Gland.—Left lobe enlarged and rather hard. It can 
be traced down behind sternum. Cervical Glands.—A few in anterior and posterior 
triangles are somewhat enlarged. Superficial Veins.—Upper part of left chest very 
prominent. Larynx.—Subsiding laryngitis—otherwise normal—vocal cords move 
well. Rest, silence and tonics completely restored voice and health. 

March 17, 1928.—Hoarseness, dry throat, pain behind sternum for three months. 
Has been working in a room with a leaking gas radiator. Thyroid Gland.—Left 
lobe much enlarged and hard—extends behind sternum. Cervical Glands.— 
Enlarged lymph gland, size of tangerine orange, in left anterior triangle adjacent to 
thyroid—other smaller glands in left anterior and posterior triangles, supraclavi- 
cular space and axilla. Superficial Veins.—Left chest greatly dilated. Larynx.— 
Pushed over to right, giving the epiglottis a twisted appearance, and making a view 
of the right vocal cord difficult. Left vocal cord is pale, looks swollen and flabby 
and is in cadaveric position. Left arytenoid immobile. Palate normal. Wassermann 
test—negative. 

October 23, 1928.—In excellent health, which she attributes to three months of 
ultra-violet rays. Thyroid Gland.—Considerable decrease in size, but still general 
hardening. Cervical Glands.—Largest one now size of walnut and others just 
palpable. Superficial Veins ——Much less prominent on left chest. Larynx.—Left 
vocal cord still looks swollen and flabby, but moves fairly freely. Arytsnoid quite 
mobile. Voice fair—bottom “A” to “E”—three years ago bottom “A” to top 
“OC.” Epiglottis still twisted and right vocal cord difficult to see. 

Physician’s Report (Dr. G. A. Robinson), January 4, 1929: Heart.—No 
abnormality or displacement can be detected on palpation, percussion or auscult- 
ation. Lwngs.— Well marked area of dullness over manubrium sterni. Air entry 
into both lungs on quiet respiration seems equal, but on exertion it is defective into 
the left upper lobe. 

X-ray Report (Dr. Stanley Melville): January 10, 1929.—A swelling, dense 
in character, more or less obscuring the inner ends of clavicles, and more sharply 
pronounced on the left side, with lessened translucency of apex of left lung. The 
trachea, which is also somewhat obscured, is displaced to the right side, and 
definitely narrowed. The arch of the aorta is depressed. The appearances are 
more in keeping with some thyroid enlargement, with enlargement of the left 
lobe, and perhaps a middle lobe passing down beneath the manubrium sterni, 
depressing the aorta and displacing the trachea. January 15, 1929.—Marked 
improvement in mobility of left vocal cord and arytenoid. The deviation of the 
larynx is not so pronounced. Opinions on the following points are requested : 
(a) Present condition of epiglottis and left vocal cord. -(b) Coal-gas poisoning as a 
possible etiological factor in the paralysis. (c) The pathology of the thyroid and 
cervical gland enlargement. (d) A large substernal goitre as the cause of all the 
symptoms, with an added hyperplasia (now subsided) of the lymphatic glands, 
in some way associated with the thyroid enlargement. (e) Prognosis and treatment. 

Discussion.—Dr. BROWN KELLY said that in this case the epiglottis was strongly twisted 
to the right, so that it lay obliquely. He thought that the pressure causing the displacement 
must be acting on the front part of the larynx, because the posterior part was normally 
applied against the posterior wall of the pharynx. If the whole larynx were twisted, he 
would expect other signs, e.g., unequal pyriform sinuses. The notes stated that on March 17 
the left cord was in the cadaveric position. He thought it might be difficult to judge whether 
it was in this position or in that of abductor paralysis, the latter being the paralysis commonly 


JUNE—LARYN. 1 














1110 Proceedings of the Royal Society of Medicine 28 


caused by goitre. In such cases the voice, as a rule, was normal; if affected the change 
was usually due to a difference in the level of the vocal processes. To-day the left cord 
seemed to him to be acting normally, and the case was a good example of recovery from 
paralysis caused by pressure of a goitre. 

In cases of thyroid enlargement it was very important to examine the larynx before 
performing thyroidectomy, as in a fair percentage, abductor paralysis of a cord would be 
found, although the voice was normal. If both cords were affected the disease was usually 
malignant, or else was in the central nervous system. 

Mr. Haroup KIscH said it was difficult to regard this case as being one of simple 
goitre; the paralysis of the cord, the pressure on the veins, and the great hardness of the 
swelling on the left side of the neck had to be explained. He had not seen a simple adenoma 
or goitre of such stony hardness as this. It was in the supraclavicular fossa, and he did not 
know whether it was a lymphatic gland or an extension of the thyroid itself. He believed 
that this was a case of malignant goitre. A curious point was the duration, and the fact that 
there had been some diminution of the symptoms. He would, however, try anti-syphilitic 
treatment in the case. 

Mr. A. D. SHARP said that he had a female patient of the same age, who had paralysis 
of the left vocal cord. There was a history of repeated loss of voice, with intervals of re- 
covery. It was thought that there must be some mediastinal cause of the paralysis, but 
neither physicians nor radiologists had found anything abnormal in the chest. She had 
had repeated attacks of bronchitis and loss of voice during the last four years. On each 
occasion as the state of the chest cleared up the vocal cord became mobile. A repeating 
temporary inflammatory enlargement of a gland pressing upon the nerve might be the 
explanation of the recurring cord paralysis. 

Mr. J. S. FRASER said that in the clinic at Cleveland, Ohio, Dr. G. W. Crile had all his 
goitre cases examined beforehand by Dr. Waugh, who found paresis of one vocal cord before 
operation in a certain number of cases. 

Mr. H. BELL TAwskE (President) in reply said he had shown this case because there was 
considerable difference of opinion as to whether non-malignant goitre could cause paralysis of 
the recurrent laryngeal nerve. At Edinburgh, in 1927, Dr. Brown Kelly had quoted several 
authorities who had observed paresis or paralysis in approximately 10 per cent. of cases of 
enlarged thyroids. A Swiss colleague, at the same meeting, had stated that in Switzerland 
as a rule a distinct vocal palsy indicated malignant degeneration. At a recent meeting of the 
American Laryngological Association, one speaker had stated that an enlargement of the 
thyroid gland, no matter how great, or whether substernal or intrathoracic, did not exert 
sufficient direct pressure on the recurrent laryngeal nerve to cause paralysis, and that when 
paralysis occurred the gland should be regarded as malignant. When he (the President) had 
seen this patient in March, 1928, his diagnosis had been malignant thyroid. The cervical 
lymphatic glands were enlarged, and the patient had lost much weight. He had seen her 
next in October, 1928, after three months’ treatment with ultra-violet rays. She was then 
a different woman, and had remained in perfect health ever since. He, personally, had no 
doubt that the left vocal cord was mobile. 


Adhesion of Soft Palate to Posterior Pharyngeal Wall. Surgical 
Diathermy followed by Right Hypoglossal Paralysis and Meningitis. 
Recovery.—DAN McKENZIE, M.D.—The patient, a woman, aged 32, was operated 
upon at the Central London Throat and Ear Hospital in July, 1928, the adhesion being 
destroyed by diathermy. The cause of the adhesion was not clear; it dated from 
infancy ; and she had had a radical mastoid operation performed on both ears. 

The diathermy interference was immediately succeeded by acute pain in the nape 
of the neck, but the patient left hospital, and, though still in pain, went abroad. 

When next she came under my care at the French Hospital, in September, 1928, 
she was seriously ill with severe, continuous pain on the right side of the head, 
vomiting and dysphagia. The right side of the face was paretic, and the tongue, when 
protruded, deviated strongly to the right. There was some rigidity of the muscles of 
the back of the neck. The diathermized area had healed, with the exception of a 
tough, necrotic patch on the right. The finger in the nasopharynx passed into a 
deep cavity under the petrous leading towards the tympanum, but a probe could not 
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be passed through it into the middle ear. Cerebrospinal fluid withdrawn on several 
oceasions showed leucocytosis but no organisms. For a month the temperature 
varied between 100° F. and 103° ¥., and the meningeal symptoms persisted. 

Various remedies were tried, including electrargol intravenously, but drainage of 
the meninges was not adopted. 

After some six weeks of varying fortunes, the conditions, local and general, 
slowly improved and the patient recovered. The tongue still shows hypoglossal 
paralysis. The nasopharynx has healed. 

We may suppose that the diathermy coagulation involved the hypoglossal nerve 
near to its exit from the anterior condyloid foramen, but the reason for the 
meningitis is not plain. 

Discussion.—The PRESIDENT asked how the raw surfaces were kept from adhering. 
Many years ago, as a house surgeon, he had to look after a similar case in which the 
condition was due to congenital syphilis. The adhesion was broken down and a rope of 
iodoform gauze was passed through each nostril and tied in front of the upper lip. The 
gauze was replaced each morning by tying a fresh piece to one end and pulling it through. 
This had caused much pain and after a few weeks had been abandoned. Four weeks later 
the adhesion had been as bad as ever. In another case a rubber drainage-tube had been used 
with a similar result. 

Dr. BROWN KELLY asked whether the opening into the nasopharynx was smaller before 
the operation than at present. He had had several of these cases, and found that the 
difficulty was in preventing re-closure. He had had plates made with hooks to retract the 
palate, but the strong tendency was still towards closure. If diathermy gave a surface 
without that tendency, it would be a great gain. 

Dr. DONALD WATSON said he had a case of lupus in which the soft palate was adherent 
to the posterior pharyngeal wall. He had employed diathermy, and the opening was now 
fin. x din. It had not contracted during the last year. 

Dr. McKENZIE (in reply) said he should have used a hook electode, but there was not 
one available. He did not know how the patient had escaped a large hemorrhage from the 
internal jugular vein. He had employed diathermy in another case of cicatricial contraction 
of the posterior pharyngeal wall; but it had completely failed, as the contraction had recurred. 
He believed that in the present case the opening would remain. The peculiar pain felt in the 
nape of the neck soon after the operation was like that which frequently followed the 
operation on tonsils and adenoids, the cause of which seemed to be unknown. The 
adhesion had been complete before the operation, the patient not having been able to breathe 
through the nose at all. 


(Esophageal Obstruction probably Traumatic, treated by Gastrostomy 
and Retrograde Dilatation by Multiple Silk Threads. Improvement.— 
\W. M. Monuison, M.Ch.—C. G., male, aged 30, was referred to Guy’s Hospital on 
account of difficulty in swallowing. 

The history was of interest; the patient had been treated by Dr. Johnson for an 
attack of bronchitis, during which he had been given a fluid or semi-fluid diet. On 
recovery he found he could not swallow solids (previously he swallowed normally) 
ind this disability persisted. 

X-ray examination with barium showed a long, tight stricture in the lower half of 
the eesophagus. Usophagoscopy confirmed this, and only the smallest bougie could 
be passed under the anesthetic. As the passage of bougies was .impossible on 
.ecount of pain, and as the man could only swallow fluids, gastrostomy was performed 
by Mr. Davies-Colley. When this was healed the patient was given a silk thread to 
swallow, and eventually this was brought out through the gastrostomy wound ; 
successive bundles of silk threads increasing in number were pulled through the 
sastrostomy opening into the stricture. This proved most satisfactory, and the 
patient was soon able to swallow semi-solids and finally solids, so that the 
sastrostomy was allowed to close, except for a small hole through which one silk 
hread passed, the buccal end of the thread being fastened to a bar attached to the 
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lower front teeth. Bougies were then passed instead of threads. It is found, 
however, that the stricture tends to close again and a further treatment with threads 
is necessary. The patient continues to be able to swallow well. 

At one stage there was a suspicion that the stricture might be syphilitic and the 
Wassermann test gave a + reaction; but after a full ccurse of antisyphilitic 
treatment no improvement occurred, and the diagnosis of traumatic stricture was 
made. 

The interest of the case lies in the absence of history of any damage to the 
cesophagus and the success of retrograde dilatation by means of bundles of silk threads : 
these bundles were left in position for about a week and then renewed. 

Discussion.—Sir JAMES DUNDAS-GRANT said that the Seiffert hook was cleverly adapted 
for catching a thread or a long, thin, flexible bougie. 

The PRESIDENT said that some years ago he had had a case in which multiple strictures 
had followed the swallowing of ammonia. Gastrostomy was performed and when the ulcerated 
mucosa of the cesophagus had healed, dilatation was begun under direct vision and was 
continued for eighteen months, after which the gastrostomy was allowed to close. The patient 
became quite well and now swallowed normally. 

Mr. MOLLISON (in reply) said the history given was all that could be obtained. He had 
seen one case comparable to this in the medical wards of Guy’s Hospital, under Dr. Hurst. 
A man was very ill with pneumonia, and when he recovered from that he could not swallow 
at all, and a gastrostomy had been required. The stricture in the present case was about 
6 in. long: a bougie was passed with difficulty and produced no improvement. He felt in 
despair about this case when the threads were first used, but his dressers had persevered to 
such effect that the patient could swallow solids. 


Two Cases to show a Method of Laryngectomy by raising a large 
U-shaped Skin-flap.—LIoNEL CoLLEDGE, F.R.C.S.—(1) Patient, female, aged 47. 
Loss of voice since July, 1928. Epithelioma in anterior part of larynx involving 
both vocal cords. Portion removed showed an epithelioma with cell nests. No 
preliminary tracheotomy. Laryngectomy on January 25, 1929. 

(2) Patient, male, aged 60. Hoarse for two years. Recently had increasing 
stridor, for which he attended a hospital and saw Mr. A. T. Cunningham, who 
diagnosed carcinoma and sent him to St. George’s Hospital. Owing to severe 
stridor a low tracheotomy was performed through a transverse incision just above 
the jugulum. On the day of admission, January 21, 1929, the glottis was reduced to 
a chink by a wide involvement of both vocal cords, which were fixed. No tubercle 
bacilli in sputum. Wassermann reaction negative. All septic teeth were removed. 
A specimen taken with Jackson’s forceps confirmed the diagnosis of carcinoma. 

January 26, 1929.—Total laryngectomy with upper two tracheal rings. Excised 
larynx showed a wide subglottic extension. The transverse tracheotomy did not 
interfere with the raising of a large flap of skin. This method of exposing the larynx 
is designed to prevent the formation of a pharyngostome from wound infection 
arising from the pharynx. 


Injury to Larynx.—E. Cowper TAMPLIN, M.C., F.R.C.S.Ed. (introduced 
by Mr. C. A. S. RipouT).—Patient, male, aged 52, July 28, 1928, was pushing a car 
with his right shoulder against the radiator, when he slipped and a prong of the lamp 
bracket hit his throat. There was immediate loss of voice, and within an hour 
his neck was swollen and blue; for three days, during which he was in a hospital 
at Folkestone, there was difficulty in breathing and swallowing, and much pain. 

The hospital notes are as follows: ‘On admission : the left arytenoid was seen to 
overlap the right ; and it was suggested there was a fracture of the cricoid cartilage. 
Next day: right cord normal, left cord not seen, some infiltration of the false cord.” 
Electrical treatment has produced no result. The sinus was in the direction of the 
thyroid cartilage. A fracture of the hyoid bone was demonstrated by Dr. Beverley 
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Bird on the screen when the patient swallowed. There has been a succession of 
small abscesses which arise from the left side of the thyroid cartilage. He still 
complains of hoarseness and weakness of voice. On examination, the left side of 
the larynx is seen to have an atrophic appearance and to move feebly. There is a 
fracture of the hyoid bone. 

Discussion.—Mr. HERBERT TILLEY said that some of the appearances suggested peri- 
chondritis of the neighbouring cartilages. There was some irregular subglottic swelling, and 
the history of a fracture, followed by suppuration and fistula, bore out the probability of such 
a diagnosis. 

The PRESIDENT said that at a meeting of the Section some years ago he had shown a 
boy, aged 10, down whose throat his mother had forcibly pushed her finger in an attempt to 
dislodge a foreign body. In that case the glottis had been narrowed by a swelling in the 
larynx and tracheotomy had been performed on account of dyspnea. The boy had never 
regained his speaking voice. 

Dr. BROWN KELLY said that if there was a chance of necrosis in the cartilages, he advised 
that the patient be kept under observation. He had had a somewhat similar case in which 
the patient was later found dead in her home. A piece of cartilage had been extruded 
into the larynx and had caused suffocation. 


Perforation of the Pharynx by a Safety Pin. (Specimen and Skiagram.) 
J. ANGELL JAMES, M.D. (introduced by Mr. E. WATSON-WILLIAMS).—Female, 
aged 9 months. Thirteen days before admission the child swallowed a safety pin. A 
swelling of the neck was noticed seven days before admission, and difficulty in 
swallowing and breathing four days before admission to the Bristol Royal Infirmary. 
On admission there was marked respiratory embarrassment, and an inflammatory 
swelling of the left side of the neck. Direct laryngoscopy showed a cleft palate and 
great oedema of the pharynx and larynx. 

Operation.—Tracheotomy and incision of the swelling in the neck with evacuation 
of pus. Three days later, direct laryngoscopy showed that the edema had subsided 
and that there was a perforation of the left side of the cesophagus. The safety pin 
was removed through an incision in the neck. A fistula into the pharynx resulted 
but was healed four weeks later. 

I am indebted to Mr. E. Watson-Williams for permission to publish this case. 


Discussion.—Mr. W. S. ADAMS said he knew from experience that perforation of the wall 
of the pharynx was not always fatal. A case illustrating this had been that of a woman who 
had swallowed a flag pin 13 in. long. This had become impacted transversely just above the 
entrance to the esophagus. The point was towards the left, and, judging from a skiagram, 
seemed to have perforated the wall of the pharynx. The pin had been removed by endoscopy 
twelve hours after impaction and the patient closely watched. Twenty-four hours after 
removal there had been an area of tenderness and induration in the left side of the neck, 
alongside of the trachea. The temperature was then 101° F. A vertical incision was made 
over the affected area, and the infrahyoid muscles were separated from the upper part of the 
trachea by blunt dissection to the level of the pharynx. A small quantity of turbid blood- 
stained exudate was found. The wound was lightly packed with gauze. The patient had made 
in uneventful recovery. 


Dr. J. A. JAMES (in reply) said that when he first saw the patient the pin had passed 
practically through the wall of the gullet and only the top of the head was visible. 


Foreign Body Impacted in Césophagus ; Parcesophageal Abscess. 
Removal of Foreign Body by Peroral Endoscopy, with Drainage of 
Abscess ; Pneumonia; Death. (Specimen and Skiagrams.) —E. WATSON- 
WILLIAMS, M.C., F.R.C.S.Ed. — Patient, a boy, aged 9, was eating rabbit when 
something stuck in his throat, on left side ; his mother “ cleared it’ with her finger. 
Next day he was brought to hospital complaining of pain behind the lower part of 
the sternum, and in the left shoulder; unable to swallow anything. He looked and 
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felt very ill. Skiagram negative. Direct cesophagoscopy under general anesthesia. 
Immediately after passing the cricoid a splinter of bone was seen sticking 
transversely out of the left side of the cesophagus. Removed with Paterson’s 
forceps, it proved to be just over 2 cm. long, and sharply pointed at both ends ; 
about 1 cm. had penetrated the wall, which was swollen, and pus welled out of the 
puncture. The opening was enlarged with punch forceps, and about one drachm of 
pus escaped. 

Swallowing for fluids and soft solids was thereafter easy and painless. 

The cesophageal abscess continued to drain; the boy had periodic attacks of 
faintness, followed by gulping up of offensive pus, which relieved him. The 
skiagrams show the diminution in the shadow thrown by the abscess between 
the second and fourth days. On the third day broncho-pneumonia supervened, and 
the boy died on the seventh. Autopsy showed a large abscess lying on the left side 
of the cesophagus, and expanding among the roots of the lungs, but with a well- 
defined wall. There was some mediastinal cedema. The apex of the abscess was 
the hole punched in the esophageal wall, through which the pus had been draining. 
There was generalized broncho-pneumonia of both lungs. 


Discussion.—Mr. H. TILLEY said that in two of his cases of removal of foreign bodies 
impacted in the gullet, there had been a gush of pus into the lumen of the gullet. The after- 
treatment had consisted of nutrient enemata for three days. He would be afraid of placing 
any tube in the gullet which might prevent free drainage from outside the gullet wall into its 
normal lumen. The only liquid taken by the mouth for the first two or three days after the 
removal of the foreign bodies was a mixture containing bismuth carbonate in suspension. 

Mr. E. WATSON- WILLIAMS (in reply) said that treatment was restricted by the patient's 
condition. When first seen he seemed much too ill to accord with the history, and his 
temperature was 101° F.; two days later he had severe broncho-pneumonia. Had the 
condition allowed it he (the speaker) had intended to enlarge the opening of the abscess with 
csophageal scissors. Drainage was fair, but not adequate: and it was worth while 
considering whether nursing in a head-down position would assist in such a case. Guisez 
had reported two similar cases treated with success by repeated tamponnage with peroxide. 
There was a great difference from the standpoint of prognosis, between perforation of the 
pharynx and perforation of the esophagus, the latter condition being serious. If only the 
mucosa of the esophagus was penetrated the prospect was somewhat better, but when the 
whole thickness of the wall was pierced the prognosis was gloomy. 


Specimen of Mixed Palatine Tumour Associated with the Tonsil.— 
R. Scorr STEVENSON, M.D.—A man, aged 45, complained of a swelling in the 
region of the left tonsil. He had had an attack of acute tonsillitis two weeks 
previously, and had not noticed the swelling before that. 

There was a large, firm tumour attached behind and internal to the left tonsil, 
pushing the tonsil forwards. It was thought that the condition was probably an 
encysted peritonsillar abscess, but might be a sarcoma. 

A week later the left tonsil was dissected out under general anesthesia, and was 
found not to be attached to the tumour. By dividing the muscle fibres of the tonsil 
bed, a rounded, smooth encapsuled tumour was exposed and was shelled out ; the only 
difficulty was at its further end, which was attached to the vertebral column. 

On microscopical examination, the tumour was found to be a “ mixed palatine 
tumour,” epithelial in origin, derived probably from the ducts of a salivary gland. 
It is suggested that the tumour arose from an aberrant salivary gland, such as is 
sometimes found in association with the tonsil. 

Discussion.—Mr. J. S. FRASER said that, whatever might be the pathology of this case, 
the exhibitor was to be congratulated on having been able to remove so large a tumour from 
such a dangerous region with so satisfactory a result. 

Mr. L. COLLEDGE asked how long it was since the operation had been performed. 
[Dr. Scort STEVENSON: Four months.] He, personally, would be afraid that by shelling 
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such a growth out of its capsule one would run the risk of recurrence in the capsule. Three 
years ago he had treated a similar tumour with radium. The patient was a woman aged 55. 
After the tumour had shrunk considerably he applied diathermy and the remainder had then 
sloughed, but no recurrence had ensued. 


Mr. HAROLD KiscH said he had had a case in a child who had a tumour presenting 
behind the tonsil, and a swelling in the neck. When the patient was under an anesthetic 
he saw that these had a common origin. He had removed the swelling through an incision 
in the neck. The naked-eye appearance was that of lipoma, but microscopically the tumour 
was classified as a ganglio-neuroma. These occurred more often in the abdomen than in 
the neck. 


Specimen of Carcinoma of the CEsophagus treated with Diathermy. 
Gastrostomy. Death.—W. M. Mo.tuison, M.Ch.—A man, aged 64, had had 
symptoms of cesophageal obstruction for four months. Several septic teeth were 
removed, and an X-ray examination after the swallowing of bismuth had shown an 
obstruction about 14 in. above the cardiac end of the cesophagus. The skiagram 
presents a picture similar to that seen in achalasia. 

(Esophagoscopy had revealed a mass projecting from or into the posterior left 
and anterior walls. By means of Wright’s electrode diathermy was applied. 
Further obstruction having developed, gastrostomy was performed by Mr. Davies- 
Colley. The patient died two days later. 

Post-mortem examination showed a growth of the cesophagus extending from 
the level of the hilus of the lung to within an inch of the lower end: this growth 
was in the wall of the cesophagus and had not ulcerated into the lumen. 

Sections of the cesophagus, cut by Professor Donaldson, show that there is no 
degeneration of Auerbach’s plexus: the growth is seen spreading in the submucous 
layer. 

Dr. T. B. JOBSON said it would be interesting to know what size of lumen was obtained 
with the diathermy electrode. He had applied diathermy seven or eight times in one case, 
and he had been able to obtain an opening of about half an inch. On two occasions after 
the application of diathermy, some kind of spasm had set in and the patient had not been 
able to swallow anything—not even water—for two days. That condition passed away after 
forty-eight hours and swallowing became easier. On one or two occasions he had tried, 
under X-rays, to pass a mercury bougie, but had been unable to get it in. 


Specimen: Large Calculus weighing 62 gr. removed from Left Sub- 
maxillary Salivary Gland of Male, aged 54.—H. BreLu TawseE, F.R.C.S. 
(President).—Twelve years’ history of recurrent obstruction of duct with painful 
swelling of gland. When seen by exhibitor it was accompanied by cellulitis of the 
left neck and face and the patient was very ill. The tongue was swollen and 
pushed upwards against the palate; swallowing even of fluids was extremely 
difficult and breathing was obstructed. A large abscess was evacuated through the 
mouth by incision, but no calculus was felt. A week later the cedema and swelling 
had considerably subsided and the calculus was removed from its dense capsule of 
fibrous tissue. 

A skiagram shows two more calculi. The submaxillary gland is still much 
enlarged and slightly tender; the patient is not conscious of any enlargement of it 
at meals. This suggests that the duct is patent, but the gland may have ceased to 
function. Should the calculi be searched for, or is removal of the gland indicated ? 


Mr. H. TILLey said that he had recently had a case in which an expert radiologist’s report 
was that no calculus could be detected, but afterwards a surgeon removed it. When there 
was suppuration in the duct or gland it was safer to remove them from the outside. After 
all sorts of local remedies had been tried, in the case of two members of his (the speaker’s) 
own family, the glands had been removed externally and on section were dark-grey in colour 
and had an extremely foul smell. 
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Specimen: Tracheo-CEsophageal Fistula.—E. O. Harris, L.R.C.P., 
M.R.C.S. (introduced by Mr. T. JEFFERSON FAULDER).—A labourer, aged 39, had 
a sudden attack of dyspnoea while cycling to work twelve days before admission. 
After this he coughed up everything he ate. He had had slight dysphagia for a 
period of two months. 

On admission his condition was grave, owing to rapid starvation and inhalation 
pneumonia. The right lobe of the thyroid gland and a cervical lymphatic gland 
were enlarged and stony hard. The patient died one day after admission. 

Mr. A. J. WRIGHT said it was strange that a tracheo-cesophageal fistula should be 
compatible with life for a considerable time. It might be expected that in such cases the 


patients would acquire aspiration pneumonia within a few hours of the formation of the 
fistula. E 


Chronic Inflammation of Right Lachrymal Gland. ? Tuberculous.- 
H. BELL TAWSE, F.R.C.S. (President).—E. T., female, aged 12. Four months’ history 
of repeated attacks of painful swelling involving the right orbit and frontal bone. 
Some years previously had been treated for congenital syphilis, hence a provisional 
diagnosis of periostitis. Despite a negative Wassermann test, N.A.B. injections 
were given but did not influence the attacks. Sent as case of acute frontal sinus 
suppuration, with swelling and cedema involving right upper and lower eyelids, 
forehead and cheek. Crying out with pain; temperature 101°, obviously ill. 
Marked thickening of upper orbital margin spreading into orbit but too tender for 
careful palpation. 

X-ray examination of nasal sinuses negative; no periostitis. Ophthalmic and 
intranasal examination negative. Hot fomentations reduced the oedema in a few 
days, when a tense, tender, ill-defined swelling could be made out, extending from 
the external angular process to the inner canthus. 

Diagnosis.—? Orbital cellulitis, ? suppurating dermoid, ? sarcoma. Through an 
incision below the line of the eyebrow, a hard firmly adherent mass, the size of 
a large broad-bean, was removed with difficulty. 

Pathological Report.—Fibrous tissue stroma, probably produced by chronic 
inflammation. In this are groups of glandular acini and ducts with considerable 
evidence of chronic inflammation, which may be tuberculous, though this is not 
quite certain. 

The structure is no doubt the lachrymal gland. It is not a malignant tumour. 
The wound healed by first intention. Removal has not affected the eve. 

Chronic inflammation of the lachrymal gland is seldom met with, and if, in 
this case, the suspicions of the pathologist that the gland is tuberculous are 
confirmed, a very rare condition is to be recorded. Although the case proved to be 
beyond the confines of rhinology, the clinical signs suggested an acute inflammatory 
process in the orbit, probably secondary to infection from the nose. 
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DISCUSSION ON OSTEO-ARTHRITIS. 


Dr. R. G. Gordon: Osteo-arthritis is one of these clinical entities with no 
very clear definition, no very clear pathology, no very clear limitation of clinical 
symptoms and no very clear treatment. The conditions which we designate under 
this title are not directly the results of inflammation but are degenerative processes. 
If I understand Dr. Thomson’s work rightly he is of the same opinion, that the 
primary process is a wasting of bone tissue followed by a secondary attempt to repair 
the destruction by the throwing out of new bone of irregular structure. Such 
degeneration may be due to two factors which act reciprocally—damage to the joint 
and inadequate blood- or lymph-supply. Timbrell Fisher has pointed out that osteo- 
arthritic changes tend to originate at the central part of the cartilage, which is the least 
well-nourished area of the joint. As a whole, osteo-arthritis occurs in the middle- 
aged and elderly, and it is common knowledge that frequently there.is a history of injury 
or strain. Taking osteo-arthritis of the hip as the most usual type of the disease, 
we find that this is remarkably frequent after intracapsular fracture of the neck in 
elderly people; in young people the reduction of a congenital dislocation of the hip 
after early childhood is apt to be followed by osteo-arthritic changes. Hip-joint 
disease is also common amongst hunting men. 

The correlation of abnormalities of the hip-joint in children and osteo-arthritis 
in adults is of great interest. There are certain enthusiasts who declare that all 
cases of adult hip-disease occur in subjects of infantile abnormalities of this joint. 
Such a sweeping statement is simply untrue, but it is not without value as an 
indication of truth. Dr. Forrester Brown and I examined 100 photographs of osteo- 
arthritis of the hip taken at random in order to investigate this subject, and we only 
found three which suggested a mild degree of congenital dislocation of the hip. How- 
ever, no less than 34 cases showed the architecture of the joint characteristic of coxa 
plana or pseudocoxalgia. This is characterized by a flattened roof of the acetabulum, 
a short upper margin of the neck and a squeezing of the upper part of the head out 
of the socket. We also found five cases showing Paget’s disease, which seems less 
uncommon than is sometimes supposed. 

The osteo-arthritie changes which frequently accompany severe flat-foot are 
another illustration of the effects of strain; and the great relative infrequency of 
definite osteo-arthritis of the upper limb is of interest, though it is frequently 
diagnosed on inadequate grounds. In occupations involving considerable strain on 
the upper limbs, however, we do find the condition; e.g., the elbows of blacksmiths 
and the shoulders of miners. 

Such strain may be supposed to set up areas of decreased vascularity in cartilage 
and bone, partly as a result of direct trauma, pressure or possibly of increased calcifica- 
tion. Now if strain and local vascular defects are likely to produce osteo-arthritic 
changes, it is not surprising that osteo-arthritis should appear as the terminal stage 
of other diseases of the joints. Prolonged unresolved inflammations of joint surfaces 
are bound to interfere with the proper vascular and lymphatic circulation in the joint, 
so it is not remarkable that degenerative processes should occur and osteo-arthritis 
result. Similarly, in the case of villous arthritis which accompanies the changes of 
middle life and which, I believe, is dependent on metabolic changes, the nutrition of 
the joint suffers and osteo-arthritis supervenes if the process is not arrested. Ina 
recent discussion by this Section the term “ climacteric arthritis” to describe this 
condition was not accepted and the condition was regarded as a pre-osteo-arthritic 
stage of osteo-arthritis. 
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In spite of opinions to the contrary, I am convinced that the Charcot’s joint 
occurring in tabes and syringomyelia is nothing but an osteo-arthritis occurring in 
an insensitive joint progressively disorganized by over-exercise. In a case of this 
kind the whole head of the bone had broken up and the femur and acetabulum parted 
company altogether, yet the patient, a tabetic, complained not of his hip but of 
the ungainly pelvic dip which resulted from his deformity. With reference 
to this deformity I would remind students of osteo-arthritis that, owing to the 
bony changes, muscles may gain new attachments and, altering the direction 
of their pull, cause considerable deformity. The best example of this is the 
complete absorption of the intra-articular head of the biceps which is sometimes 
found in advanced osteo-arthritis of the shoulder, so that the tendon acquires a new 
attachment to the rim of the glenoid cavity. I do not propose to discuss Heberdeu’s 
nodes or the osteo-arthritic type of spondylitis, because I believe the principles are 
the same as those which I have already sketched, and I will therefore pass on to the 
application of these principles to treatment. 

First, to mention some negative factors. If infection is not the direct cause of 
osteo-arthritis we cannot expect that the removal of septic foci or the administration 
of vaccines will have the dramatic effect which is sometimes met with in conditions 
recognized to be due to infective processes; and, in my experience at least, this 
expectation is borne out by fact. That is not to say that septic foci should not be sought 
for and removed, because if vascular degeneration is an important factor in osteo- 
arthritis, chronic infection and toxemia are important factors in vascular degeneration. 
Similarly, vaccine therapy may produce a general improvement which will react 
favourably on the osteo-arthritic processes ; yet neither of these methods acts directly 
on the disease itself. Further, I believe that protein shock is at times useful in this 
condition because, owing to the general increase in metabolic activity, the circulation is 
markedly stimulated, at least for the time being, with benefit to the joint. It must 
be remembered, however, that many sufferers from osteo-arthritis are not fit to stand 
the rigours of protein shock. I mention protein shock in connexion with vaccine 
therapy because the latter, as sometimes given, is an all too efficient exhibition of the 
former. Similarly, if we believe in metabolic influences in the production of arthritic 
changes, we must recognize that such a measure as the administration of thyroid 
extract, while useful as far as it promotes and improves the circulation, acts only 
indirectly so far as the joint processes are concerned. 

If our theory is correct, the measures which we employ must be directed to 
three ends. We must try, first, to improve the local circulation through the joint, 
secondly, to relieve the joint from strain, and thirdly, if the second desideratum has 
been achieved, to correct the abnormal strains and attitudes to which the muscles 
have been put in their efforts to support and protect the failing joint. 

The hot douche is an excellent method of treatment, but care should be taken to 
see that the current is not too strong, otherwise the joint is apt to be irritated, and this 
we specially wish to avoid. In my opinion the best form is the under-current douche 
given when the patient is immersed in a deep or reclining bath, the under-current 
douche being two to five degrees hotter than the surrounding water. 

Massage, if ordered in this condition, must be used judiciously and with 
considerable care ; no vigorous movements or friction should be applied to the joint 
itself, and the main use of this method will be to correct abnormalities in muscular 
tone and to get rid of the fibrositic thickenings in the neighbouring muscles and their 
sheaths. 

To achieve the second desideratum of relieving the joint from strain is a matter 
of the greatest difficulty. Where one joint only is concerned it is possible to devise 
some mechanical support ; in the case of the feet, boots may be built up so as to give 
adequate support to the arches ; but where osteo-arthritic changes have developed it 
is almost impossible to insert supports without causing undue pressure and pain, and 

















PROC. ROY. SOC. MED. 
Vol. XXII, No. 8. 
Section of Balneology and Climatology. 
































Fig. 2. 


Dr. J. ‘ALEX. THOMSON: Discussion on Osteo-arthritis. 
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Fic. 3. 


Fics. 1 to 3 illustrate the cyst-like and focal characters of the essential lesions in osteo-arthritis 
showing how these tend to form localized “storm centres” of disease. 

















Fie. 4. 
Unusually large cyst-like formations. 


vr. J. ALEX. THOMSON: Discussion on Osteo-arthritis. 
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Fia. 6. 
Fics. 5 and 6.—Common types of early osteo-arthritic cyst-like lesions. 


Dr. J. ALEX. THOMSON: Discussion on Osteo-arthritis. 
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recourse must be had to such measures as crooking the soles and heels by raising 
the inner side. In the case of one knee or one hip a well-fitting caliper is of the 
greatest benefit, but this is inapplicable if both hips or knees are affected ; the saving 
of one hip may be effected at the expense of the other, with the result that the 
second degenerates more rapidly than would otherwise be the case. It should be 
noted that the caliper irons should take the whole weight of the body so that the 
patient’s own heel should just fail to reach the sole of his boot. 

Arthrodesis or fixation of the joint, if successful, ensures stability and abolishes 
pain ; but sometimes it happens that owing to the devitalized condition of the bone 
an osseous union is difficult to accomplish, and this is probably why true bony ankylosis 
is a comparatively rare complication. When deformities have occurred and the 
joint is ankylosed in an unfavourable position, osteotomy may be the only method 
by which function can be restored. It sometimes happens that the surgeon is called 
in to remove foreign bodies, and it is often supposed that such foreign bodies are 
detached osteophytes ; but, as Timbrell Fisher has pointed out, they are more likely 
to be chondromata which have developed in synovial fringes. 

The use of drugs in this condition has, until recently, been entirely directed to the 
relief of symptoms, but several workers—notably Dr. Cawadias—have found that 
there is an upset in the sulphur metabolism and a failure in sulphur fixation or 
thiopexy. Consequently, a number of organic sulphuric compounds have been placed 
on the market often with extravagant claims of their ability to dissolve osteophytes 
and restore a failing circulation. I have, however, lately made a clinical trial of one 
of these in a number of cases of osteo-arthritis, and whilst I have in no case seen any 
startling changes, both the patients and I are definitely of the opinion that the 
stiffness and pain were reduced by the injections. 

Dr. J. Alex. Thomson,.—(I) Radiographic Evidences.—(1) Cyst-like structures 
are seen in all radiograms of this disease. One cannot tell from radiograms if 
these are actually fluid-containing cysts, or formations of a granulomatous kind. 
They vary in general appearance according to the amount or degree of surrounding 
osteosclerosis, and they vary in size (see figs. 1 to 6). They vary in distribution, 
but in most cases they tend to be massed together in localized areas of bone, 
forming, as it were, “storm centres of disease.”’ 

(2) Radiographic evidences show that the deformities of osteo-arthritis depend 
upon the position and extent of the original storm centres of disease in the bones. 
In the hip, four types of deformity are met with: (a) In the majority of cases 
the storm centre of disease is in the ilium, at the upper and outer edge of the 
acetabulum. Erosion or breaking down of the cyst-like mass obliterates the lip of the 
acetabulum at this point, and the head of the femur, now deprived of support, 
partially subluxates. The degree of subluxation appears to be limited by the 
ligamentum teres, and results in the well-known clinical symptom of shortening 
and eversion. (b) When the storm centre of disease is in the head of the 
femur, the cyst-like structures develop to a larger size, erosion takes place deep 
in the acetabulum and deeper surface of the head of the femur, but the degree 
of shortening which results is scarcely appreciable clinically, and causes 
practically no break of Shenton’s arch. (c) A series of cases of (b) type, met with 
in female patients and associated with changes of an atrophic kind in all the 
pelvic bones, showed protrusio acetabuli. In several of these the femora had 
entered the acetabula as far as the trochanters would allow. (d) Cases are often 
met with in which there has been a great deal of moulding of the acetabula and 
femoral heads ; in these, small cyst-like formations are seen widely distributed in the 
femoral heads and along the outlines of the acetabula. The moulding in these cases 
appears to be due to a general softening, from the number and general distribution 
of the cyst-like formations. 

(3) Acute clinical symptoms can always be shown to be associate 1 with activity 
of one or more cyst-like formations on the joint surface. 
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(4) In joints without acute clinical symptoms, active cyst-like foci are not seen 
on the joint surfaces. 

(5) Radiographic evidences show that the cessation of acute clinical symptoms 
coincides with sclerosis or healing of such foci on the joint surfaces. 

(6) Many osteo-arthritic joints are not osteophytic to any marked degree; in 
many female patients osteophytes are absent altogether. The osteophyte appears to 
be a non-essential part of the disease. Instead, it appears to be a product of the 
patient’s reaction, an effort of nature to give extra support to, or to limit the 
functions of, diseased joints. It is not, radiographically, diagnostic of the disease. 

(7) Throughout a large series of radiograms, the only definitely constant, structural 
change is the cyst-like formation. It might almost be considered a radiographic 
pathognomonic sign of the disease. In early cases it is the only radiographic 
abnormality ; all subsequent changes, deformities and osteophytes, appear to be 
dependent upon the breaking down of the cyst-like structure and the resulting erosion 
of cartilage. 

(II) Theory of Possible Nature and Causation of the Cyst-like Structure, 
reasoned from a Radiographic Stuwdy.—(1) It has been shown experimentally that 
aseptic excision of small areas of articular cartilage (e.g., in rabbits) leads to the 
developments of villous and osteophytic arthritic changes; that is, the osteophytic 
changes so often seen in osteo-arthritis might be explained as secondary phenomena, 
if we could in the first instance show cause for a primary aseptic lesion of the joint 
cartilage in human osteo-arthritis. (2) Radiography shows that cyst-like formations 
in the bones are always present in osteo-arthritis, that they precede all other changes, 
eventually break down, and cause erosion of the joint surface. (3) The cyst-like 
structure appears therefore to be the essential unit lesion of the disease. If its nature 
and cause were known, we should, I think, solve the problem of osteo-arthritis and 
many other problems associated with that disease. (4) Clinical evidence shows that 
ambulatory treatment does not lead to systemic absorption and infection of other 
joints; also there is abundant radiographic evidence to show that practically all 
osteo-arthritic patients are walking upon what are literally small points of eroded 
bone resulting from the breaking down of the cyst-like structures. This to my mind 
excludes an auto-infective cause such as a bacillary or coccal origin; because ambu- 
latory treatment in the presence of an infective agent of either of those two types of 
organisms could not, I think, be possible without systemic consequences of a serious 
kind. (5) We have, then, to look for some other possible cause. From radiographic 
appearances only we cannot say whether the cyst-like structure is a true cyst, or 
whether its contents are solid but uncalcified. (a) It is unlikely to be of the nature 
of a new growth (tumour), because radiography shows that there is no further growth 
after it has broken down and eroded the joint surface. Its breaking down appears to 
lead to its termination. For this reason ‘new growth” in the sense of “tumour” can 
be definitely excluded. (b) We are therefore further reduced to the consideration of 
likely causes of granulomatous or cyst-forming diseases, which are not auto-infective, 
and the essential units of which individually terminate when ruptured or eroded. 
(c) Two types of infection of this kind are already known to medicine: (1) That due 
to parasites of the protozoal group ; (2) that due to parasites of the order of helminths. 
The parasites in both these groups require an intermediate host for the completion 
of their life cycles. Auto-infection in any one host is impossible. Destruction of the 
cystic stage in both brings about the termination of the individual cyst, e.g., the cyst 
which forms during the development of the life cycle of the malarial parasite in the 
mosquito, and the cysts of various tapeworms. Something of this kind seems to 
occur in the case of osteo-arthritic cysts ; they erode or rupture on the joint surfaces 
and then individually cease to exist; there are no signs of any further growth, or 
infection of other joints, from this happening, but the result is to cause erosion of 
the joint-cartilage. (d) Except as regards predisposing causes, the metabolic theories 
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of the disease cannot be entertained. It is inconceivable that a general upset 
of metabolism could directly affect small, localized areas of bone. 

Reasoning from radiographic evidences, I consider that the cause of the disease 
may eventually be found by means of protozoological or helminthological study. 

(III) Help required from Pathology.—(a) Examination of osteo-arthritic joints 
for evidences of small cyst-cavities or small granulomatous growths, to confirm the 
radiographic appearances and to determine whether the cyst-like appearances always 
seen in this disease are radiographic pathognomonic signs. Many cases of “ rheumatic ” 
joints show only cyst-like appearances in the bones, that is, radiographically ; even 
many advanced cases show only storm centres of massed cyst-like structures, and 
no evidence at all of osteophytic reaction. (b) Examination of the contents of the 
cyst-like structures for bacteria, protozoa and helminths, and also from the point of 
view of new growth. 

The evidences of radiography seem to warrant the opinion that examination for 
protozoa or helminths might reveal the hidden cause. 

With regard to examinations for protozoa and helminths, I think it would be 
desirable to secure early cases, and if possible to obtain fresh material from living 
patients, either by needling superficial lesions as in the knee, or by curetting the 
lesions surgically (either process in the case of parasitic cysts would probably be 
curative and therefore justifiable from that point of view). 

IV. Theory of the Disease.—My radiographic studies of this disease lead me to 
suspect that we must visualize two distinct and separate stages. (a) A primary 
stage, either cystic or granulomatous in type. This leads to erosion of joint-cartilage. 
When this happens the individual cyst or granuloma ceases to exist, and whatever 
its cause it cannot be auto-infective. The erosion of the cartilage, therefore, is an 
aseptic and mechanical one. (b) A secondary stage of villous and osteophytic 
changes which may result from such a mechanical erosion, as shown by the 
aseptic experiments on rabbits, already referred to. 

Dr. Tom Hare and Dr. Henry Cohen.—The Chemical Estimation of the 
Synovial Fluid and Blood-serum of Horses affected with Chronic Arthritis —In the 
course of an investigation, commenced in 1924, into the xtiology and pathogeny of 
equine chronic arthritis, a chemical examination was made of the synovial fluid 
from an affected joint in each of eleven horses and of the tendon-sheath fluid in 
two. The blood-serum of four of these eleven arthritics was also examined. Five 
horses of an age, breed, and working type similar to the arthritics and proved by 
clinical and post-mortem examination to be healthy, served as controls. 

Technique.—The fluids were withdrawn with aseptic precautions at the time of 
slaughter, which was followed by a post-mortem examination of the subjects and of 
the controls. The details of this procedure together with the protocols of each case 
were fully described in a former paper (Hare, 1927). Within from one to two 
hours of their withdrawal the fluids were placed in the refrigerator, pending chemical 
estimation. 

The following methods of estimating the chemical constituents were utilized : 
chlorides by Van Slyke (1923-24), phosphates by Cohen (1923-24), non-protein 
nitrogen by Folin and Wu (1919), glucose by Folin and Wu (1920), calcium by 
Kramer and Tisdall (1923), and uric ucid by Benedict (1922) with Cohen’s 
modification for colorimetric reading (1924). 

Results.—(See table.) (a) Comparing the synovial fluid of chronic arthritis 

ith the normal.—(1) The synovial fluid and the blood-serum of the arthritics show 
slightly lower chloride values than the normal. 
Ranges of the Chloride Values. 
Synovial fluid Blood-serum 


Normals ... ... 629-649 (Average = 637) 614-632 (Average = 626) 
Artbritics ... ... 587-633 (Average = 617) 567-608 (Average = 589) 
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(2) The ranges in the values for the phosphates, non-protein nitrogen, glucose, 
calcium and uric acid of the synovial fluid and blood-serum of the arthritics 
approximate to those of the normal. 

We have no explanation to offer for the low glucose values of the synovial fluid 
of Case 31, and of the blood-serum of Cases 32 and 35. 

(b) Comparing synovial fluid with blood-serum.—(1) With the exception of 
Case 39 the chloride values are higher for synovial fluid than for blood-serum, both 
of arthritic and normal horses; the values for the other constituents examined 
approximate to those of blood. (2) Tendon-sheath fluid, from our two readings, 
appears to have a constitution similar to that of the synovial fluid of joints. 

Discussion.— At the outset of our study we had found no references in literature 
to the chemical estimation, by modern technique, either of human or animal synovial 
fluid. Two papers have since been published, as physiological studies of normal 
human synovial fluid, though the fluids examined were obtained from arthritic joints 
of various types. 

Cajori, Crouter and Pemberton (1926) examined the chloride, non-protein 
nitrogen, glucose, calcium and uric acid content of the synovial fluid from 18 
patients “with arthritis, who showed joint effusion.” Comparing the synovial fluid 
values not with their patients’ blood but with values for normal blood recorded by 
various authors, they found that the non-protein nitrogen, glucose, calcium, and uric- 
acid values of synovial fluid approximated to those of their standard” blood. In 
eight estimations their chloride values for synovial fluid ranged from 409 to 633, as 
compared with 570 to 620 for their “* standard” blood-plasma. 

Allison, Fremont-Smith, Dailey and Kennard (1926) compared the chloride, 
non-protein nitrogen, glucose, and protein contents of the synovial fluid from each 
of 17 cases of various forms of chronic arthritis with the patient’s own blood-serum. 
In each case the chloride values for synovial fluid (ranges = 587 to 636) were 
higher than those for blood-plasma (ranges = 558 to 615). They also found lower 
protein values for synovial fluid than for blood-plasma, while the non-protein 
nitrogen values were approximately equal. They state that “the sugar content of 
non-infected synovial fluid is usually slightly lower than that of the plasma,” 
though in their ten observations of chronic arthritics the glucose of synovial fluid 
ranged from 58 to 103 and blood-plasma from 88 to 118. Just as we did, these authors 
found one low glucose value of 58 for which they could offer no explanation. 

We do not propose to compare these two papers with our own findings with 
a view to defining the physiology of normal synovial fluid, since the purpose of our 
study was the search for some specific character of chronic arthritis due to 
rheumatic disease which might throw light upon its wtiology. Moreover, since no 
control observations were made on normal human subjects, neither Cojori’s nor 
Allison’s results indicate the differences, if any, between the synovial fluid of chronic 
arthritics and that of healthy joints. However, the large measure of agreement 
in the values obtained by the human and equine studies suggests that the con- 
clusion to be drawn from our observations on the horse might apply to chronic 
arthritis in man. 

Conclusion.—The synovial fluid of the affected joints and the blood-serum of a 
small number of chronic arthritic horses (rheumatic type) have been compared 
chemically with the synovial fluid and blood-serum of five normal horses. 

The synovial fluid and the blood-serum of arthritic horses possess slightly lower 
chloride values than the normal; whereas their phosphate non-protein nitrogen, 
glucose, calcium, and uric acid values are approximately equal to the normal. 
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TABLE showing the values of the chloride, glucose, phosphate, calcium, uric acid and non-protein 
nitrogen of the blood-serum and synovial fluid of horses affected with chronic arthritis compared 
with the normal. 


Cask Chlorides Phosphates N.P.N, Glucose Calcium Uric acid 

N —_— — _-_oOo Oo —_—_—- —_—_——_ _lCl- _ 

S.F. B.S. S.F. B.S. S.F. B.S. S.F. B.S. S.F, B.S, 8.F. B.S. 

. 602-7 — .. 1-82 — ...3822 — .. — — ... 10-2 — . — 

1 7 611-6 — .. 188 — .. 346 — .. — — ... 10-3 — ww. — — 
17 605-8 1-97 — . 34-2 — — _— . 10-7 —. —_— _ 

2 .. 628-3 3-10 — 38-4 =~ . 71-4 — _- _ -_- — 

= 25 587-4 2-35 — 42-8 -- 85-7 — . 11-6 — 5-51 _ 
z 29 ... 633-8 2-77 — 34-6 ~ 83-3 _ 10-4 - 6-40 -- 
S 31 .. 631-8 — ... 3-12 — .. 36-3 — ... 580 — 10-0 — ... 5-71 -- 
ee 32 627-9 596-7 2-50 2-80... 34-6 38-4... 81-0 47-0...11-0 15-2... 5-71 5-90 
= 34 618-2 567-4 3-12 3-12... 38-4 34-6 ...93-7 85-7... 8-6 10-8... 5-60 6-00 
= 5 . 614-2 585-0... 2-00 1-86 ...28-8 36-3... 93-7 48-0... 9-2 18-8... 5-71 6-20 
ey 37 . 625-9 608-4 1-45 1-36... 28-8 27-6... 81-0 83-3... 10-5 10-2 ...5-71 6-15 
' A ve . 617-1 589-3... 2-37 2-28... 34-9 34-2... 80-9 638-5... 10-2 12-5... 5-76 6-06 

Tendon sheath fluid. : 
29 632-5 .1-70 — ... 382-9 — .. — — ... 11-2 ~~ 5-71 — 
Ll 39 620-1 . 2-38 — ... 81-4 . 8-0 —..10 — 5-50 — 
Z 27 . 631-8 2 =—- .684 =~ ee =—-. ~~ 40 
= 28 631-8 - ... 3°57 — ... 38-4 — ... 76-9 — .. 12-5 — .. d-33 — 
= 36 ... 649-3 614-2... 2-40 2-50... 27-6 30-1... 81-0 85-7 10-0 5 ... 5-33 5-60 
= ~ 643-5 631-S ... 1-80 1-80... 30-1 28-8... 88-2 85-7 10-0 10-2... 5-60 6-71 
= | 39 629-0 632-0 ...2-80 1-66 ... 34-6 40-7... 83-3 87-5... 11-6 10-4... 5-25 §-35 
5 Average 637-0 626-0... 2-61 1-98... 31-6 33-2... 83-0 86-3... 10-5 11-1 5-30 5-88 
S.F. S. = Blood-serum. 


Synovial finid. B. 


Dr. Philip Figdor said that osteo-arthritis was always traumatic, being caused 
by injury, stress or strain. The earliest symptom, and one that remained, was a 
referred pain, not in the joint, but below the joint; e.g., in osteo-arthritis of the 
shoulder-joint the pain was between the shoulder and the elbow; in that of the 
hip-joint the pain was in the thigh. These cases usually came to the electrical 
departments of hospitals labelled “ neuritis.” 

Rest was an important part of any line of treatment. It was difficult to obtain rest 
in the case of the hip-joint when the patient was going about, but in that of the 
shoulder-joint considerable relief was afforded by putting the arm in a sling with the 
elbow supported. ; 

The results of treatment of any disease were: (1) Specific recovery ; (2) Accidental 
recovery. We should aim at a line of treatment as nearly specific as possible. 
Osteo-arthritis was a local disease, not a local manifestation of a general disease, 
and therefore, during the last few years, in all his cases of osteo-arthritis, he had 
employed diathermy, applying the current through the affected joint. This was 
fairly easy in the case of the shoulder-joint, but not always so in that of the 
hip-joint. In most cases diathermy gave relief from pain, and, he believed, arrested 
the progress of the disease. 


Dr. George Vilvandré said that the diagnosis of osteo-arthritis by means of 
X-rays was absolutely definite and was therefore a necessity as soon as there was 
enough evidence to be shown by X-rays. 

He, personally, was not impressed by the presence of more or less chloride or 
other salts in the synovial fluid, especially when the case had been brought as one of 
chronic arthritis, which might mean one or more of several conditions. To refuse 
the assistance of X-rays in the diagnosis of osteo-arthritis was to discard an 
essential help. 

In only one point did he differ from Dr. Thomson; he thought Dr. 
Thomson attached too much importance to the apparent presence of granulomata 
in the upper end of the femur or in the ilium above the acetabulum. Although he 
(the speaker) had seen many cases of osteo-arthritis at that stage, in none had cysts 
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or granulomata been present. The appearances seen in Dr. Thomson’s radiographs 
seemed rather to be due to rarefaction or decalcification of the cancellous portion of 
the bone, which was rendered more evident by the strong shadows of the lines of 
force which, of course, were seen in the upper end of the femur running through 
the neck into the head. Dr. Thomson made a great point of these so-called 
“cysts ” in the diagnosis of osteo-arthritis, but, once established, this disease showed 
itself radiographically by the presence of lipping, destruction of cartilage, alteration 
in the smoothness of the articular surface and osteophytic deposits. When signs of 
osteo-arthritis were present they were absolutely diagnostic. The only condition 
which, in bad cases, sometimes led to confusion, was possibly Charcot’s joint, which 
could, of course, be eliminated by other clinical means. 


Dr. James F. Brailsford said that the radiograms in most cases of osteo- 
arthritis of the hip-joint showed no evidence that coxa plana or congenital 
dislocation had existed previously. That osteo-arthritis probably occurred more 
frequently in such hip-joints, as in other abnormal joints, was most likely due 
to the increased strain to which the joints were subjected owing to the deformity. 

It had been said that radiography was not of much importance in the diagnosis 
of this condition, since, when the radiograph showed changes, the disease had 
advanced so far and the damage to the articular surfaces was so severe that little 
improvement was seen on the subsequent radiographs after treatment. In defence of 
radiography one might say that the changes shown in the radiograph were typical of 
the condition, and therefore radiography was most valuable for differential diagnosis. 

Patients frequently complained of pain in one or more joints which might have 
begun without any definite injury, though, as a rule, a history of excessive and 
strained movements could be obtained. The radiograph of the painful joint showed 
no abnormal changes, but a hidden focus of infection was often discovered, and in 
the case of dental sepsis, if the tooth from which the absorption was taking place 
was extracted, the condition of the joint improved phenomenally, even though it had 
failed to respond to other measures. 

He (the speaker) believed that this was the earliest sign of osteo-arthritis, and 
that if this stage was missed owing to the patient’s not seeking advice sufficiently 
early, or owing to failure to locate and remove the focus of toxin absorp- 
tion, insidious destructive changes took place in the joint. Frequently the patient 
experienced long periods of comfort between attacks of pain, and it was probably for 
this reason that he failed to subject himself to active treatment; it was only when 
there was limitation of movement and when marked osteo-arthritic changes had 
occurred that he first appeared for radiographic examination. Generally the pain 
in the early stages was more severe than that in the later stages when limitation 
of movement was most evident. 

Radiographic appearances suggested that the lesion was caused by the effect of a 
toxin on damaged or strained cartilage and bone. 


Dr. Agnes Savill said that diathermy was a most valuable method of treatment. 
Its action was not only local but general. Dr. E. P. Cumberbatch had found that 
pelvic diathermy cured forms of arthritis other than gonorrheeal, and attributed this 
to the ovarian stimulation brought about by pelvic diathermy. 


Dr. C. W. Buckley said that the public and the general practitioner should 
learn to recognize the importance of early and often trivial rheumatic pains. Just as 
“ growing pains” in childhood might be the sign of serious rheumatic infection, so 
in middle age, trifling pains in hip, thigh, or knee, might indicate osteo-arthritis 
of the hip at a stage when it was curable. By the time that definite lesions could be 
demonstrated by the radiologist, irreparable damage had been done. This form of 
education would be one of the objects of the National Campaign against Rheumatism 
which was being inaugurated. 
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Treatment by Hyperthermal Baths (104°F. to 108° F.) at the 
Royal Bath Hospital, Harrogate. 


By Davip Brown, M.D. 


(Preliminary Communication.) 


THE subjects of this research by Mr. Arnold Woodmansey and myself were 
patients resident in the Royal Bath Hospital, Harrogate. They were placed on strict 
non-purin diets and were also enjoined to live under fixed conditions as to work, 
exercise and the like. 

The period of observation in each case lasted twenty days. Observations were 
made at least daily as to weight, pulse, temperature (rectal), respiration, and 
blood-pressure (under comparable conditions). 

Biochemical Examination of Urine.—The total urine was reserved during the 
whole of the experiment. Each day the amount collected was divided into two 
portions, namely, the urine passed between 4 p.m. and 6 p.m (the baths were given 
at 4 to 4.15 p.m.), and that passed during the remaining twenty-two hours of each 
day, which was collected under toluol to prevent change. Specimens were examined 
within two hours, and mostly under one hour, of completion of each collection, and 
daily data were recorded as to the following points: (1) hydrogen-ion, concentration, 
(2) specific gravity, (3) volume, (4) total nitrogen, (5) uric acid, (6) total sulphur, 
(7) inorganic sulphur and ealeium. The bath temperatures were from 104°-108° F. 

The reports of the chemical analyses are reserved for a formal paper to be read 
next autumn, but some general statements relating to the physical observations are 
now communicated. The outstanding points are the following: baths of (1) water, 
(2) of sulphur-water, (3) of brine and turpentine and essential oils were employed. 

The effects on pulse, temperature, respiration and blood-pressure were mainly 
those due to heat, and the most marked features were these : -- 

(1) Rises of internal body-temperature amounting to as much as 3° F. 

(2) Increases of pulse- and temperature-rates. 

(3) A fall of systolic pressure noted immediately after each bath, except in one 
case where great stimulation of the skin followed the use of brine and 
turpentine, and where the systolic and diastolic pressures remained high 
for some hours after the bath. In almost every case but the last-noted, 
the systolic blood-pressure had regained the base line at the end of four 
hours. 

(4) A fall of diastolic pressure, which was often noted (5 to 15 mm. Hg.), a 
fact, we believe, not previously put on record. This will be dealt with in 
detail in the forthcoming paper. 

(5) Profuse sweating, lasting usually from 1 to 1} hours. This was usual, and 
the testimony of patients was invariable that it was more severe after 
the sulphur bath than after the hot water and the brine and turpentine 
baths. 

Weight.—This was taken at 4 p.m. or about that time, both on bath and 
non-bath days. On bath days and on some non-bath days it was again taken at 6 p.m. 

The increase noted was usually less than that of the food taken between 4 and 
6 p.m. (tea at 5 p.m.), and if respiratory analyses were also registered and the amount 
of urine secreted between these hours were taken into account, these data would 

rovide the necessary material for the indirect calculation and measurement of 
ynscious and unconscious sweat by means of the following formula :— 


Weight at 6 p.m. = weight at 4 p.m. plus weight of food taken, minus water lost by lungs, minus 
water lost in sweating, minus urine secreted from 4 to 6 p.m. 
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The only uncertain point is the possible absorption of bath-water by the skin. 

The bath technique adopted was, briefly, the following: Baths were given three 
times a week in series of three: (a) hot water, (4) sulphur water, and (c) brine and 
turpentine. 

Weight taken at 4 p.m. Pulse, temperature (rectal), respiration and blood- 
pressure, systolic and diastolic (baumanometer), taken after 15 minutes in semi- 
recumbent position.. Patient placed in bath 98 to 100 F., and by the aid of two 
skilled bathmen temperature of bath was rapidly (2 to 3 minutes) raised to required 
temperature (104°, 106°, 108° F., according to prescription). Temperature was taken 
by Kew registered thermometer. At this point the brine and turpentine, etc., in 
concentrated form was added to form that variety of bath. The duration of baths 
was from 6 to 9 minutes after the final temperatures had been reached, the total 
immersion lasting from 10 to 12 minutes according to the nature of the case and the 
condition of the patient. At the end of the bath the patient was not dried, but he 
put on a dry bath-gown and was packed in blankets in a semi-recumbent position. 
The temperature of bath-water was taken immediately after the patient left it. 
After a few minutes pulse, temperature (rectal), respiration, and blood-pressure were 
observed, and the patient later noted by the clock the termination of conscious 
sweating. 

At from 5 to 5.15 p.m. patient took a meal. 

At 6 p.m. he was again weighed and went immediately to bed. where he 
remained till the following morning. Between 8 and 9 p.m. final observations of 
pulse, respiration, temperature, and blood-pressure were taken before supper (supper 
in bed, 8 to 9 p.m.). 

Basal-line observations on weight, pulse, temperature, respiration, and _ blood- 
pressure were, as stated above, taken on non-bath days. 

It should be specially noted that the same bath was used throughout, and that 
this was filled to the same height on each occasion, so that the weight and pressure 
of water did not vary except within very narrow and practically non-measurable 
limits. The series of cases (namely three, one of gout and two of fibrositis) treated 
by this method is too small to admit of any generalization, but all three patients 
improved rapidly in health, and by the end of the second week of treatment 
pronounced themselves well—a result at least more tardily attained by the use of 
thermal (100° F.) baths. 

All the patients were on ordinary doses of the usual mineral waters. 





CORRIGENDUM. 


Page 5, Paper on “The Excretion of the Constituent Ions of Sulphur Water in Feces, 
Urine and Sweat,” Chart I, Analysis of Results, twelfth and succeeding lines should read as 
follows :— 

Mn—Mainly in Feces and Urine. 
A 30 per cent. retained 
B 20 per cent. excreted in excess 
C300 per cent. 9 9 ” 
D 4 per cent. e * oe 


Excess Excretion 
of Mn in 8 cases 
) out of 4. 














JOINT DISCUSSION No. 6. 


Sections of Urology, Pathology, and Therapeutics and 
Pbarmacology. 


[March 21, 1929.} 


DISCUSSION ON URINARY ANTISEPTICS. 


Dr. W. Langdon Brown: In presenting a short survey I shall indicate the 
principal points which appear to call for discussion on this subject, rather than refer 
to specific experiments and statistics. 

Bacteria are frequently passing into the blood-stream and are being dealt with 
there. They may be excreted by the kidney, but if they are already killed or 
rendered harmless, their presence in the urinary tract is of more academic than 
practical importance ; the term Lacteriuria or bacilluria might well be kept for this 
condition. Obviously if pus as well as bacteria is present in the urine, there is 
inflammation in some part of the urinary tract, for which treatment may be 
necessary. It is generally recognized that an obstruction to the outflow of urine 
such as a urethral stricture, an enlarged prostate, pregnancy, adhesions around or 
kinks in the ureter, may do much to convert such bacilluria into cystitis or pyelitis. 
An organic lesion of the nervous system, similarly, may interfere with the outflow 
mechanism. Lowering of resistance by trauma may have the same effect. I have 
known severe pyelitis follow blows over the kidney at football. 

That focal sepsis is a fertile cause of pyelitis is well known. Boils and 
tonsillitis may set up a perinephritis of coccal origin and thus lead to pyelitis. In 
such cases urinary asepsis is best achieved by dealing with the septic focus. 

While the importance of focal sepsis is recognized, that of extended sepsis is 
sometimes overlooked ; the large intestine offers a wide area for the entrance of 
micro-organisms into the blood and thence into the urinary tract, particularly if 
there is obstruction in the colon. The anatomical relation of the hepatic flexure to 
the right kidney makes infection at this point particularly easy. Although this 
sequence of events is well known, the deduction that the condition of the bowel 
calls for treatment is frequently forgotten. Intestinal antiseptics, kaolin and 
Plombiéres douches are then as important as treatment of the urinary tract. 
Horder considers milk in the diet to be highly inadvisable in B. coli infections, for it 
is an admirable medium for the growth of such organisms. 

It is usual to classify the routes of infection as through the blood-stream, by 
contiguity and by ascent from the lower urinary tract. It has even been suggested 
that a B. coli pyelitis may originate as a septicemia which becomes localized in 
the kidney, just as typhoid and pneumonia are originally septicemic and become 
localized in the intestine and lung respectively. This course of events is rendered 
probable by the cases in which acute toxemia is followed by pyuria. It is often 
said that metastatic renal infections are usually bilateral, while in cases due to 
trauma or to contiguity unilateral infection is the rule, If this is so we must 
conclude that the kidney is frequently infected in B. coli pyelitis by contiguity, since 
the right side, where conditions are favourable for this, is more often involved than 
the left. On the strength of Kenneth Walker’s observations, even ascending 

ifections from the lower urinary tract are generally believed to reach the kidney 
through the peri-ureteric lymphatics. Ascending infections from the exterior are 
10st likely in females, especially in babies. It is surprising that it is not more 
)mmon, since some maintain that 2B. coli is present in the vulva of 50 per cent. of 
iealthy women. In males, although organisms can be found in the urethra for a 
istance of 6 to 8 em. from the orifice in 60 per cent. of healthy individuals, such an 
scending infection is rare except as tue result of passing instruments. In either 
sex infection would often seem to arise through the peri-urethral lymphatics. 
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Many organisms have been grown from the urine, yet few are of practical 
importance: B. coli, B. proteus, streptococci, staphylococci, gonococci and the 
tubercle bacillus. 

The heavy preponderance of BP. coli infections is shown from a casual collection 
[ have made from the literature: of 437 cases of cystitis, B. coli was found 
in 199 (109 of these in pure culture), while in 218 cases of pyelitis, B. coli was 
found in 174, 156 being pure cultures. This acknowledged preponderance, however, 
sometimes causes mistakes. We must guard against concluding the infection to be 
a straightforward B. coli pyelitis simply because only B. coli were found in the urine. 
Thus, a lady aged 70 had intermittent attacks of pyuria with abundant B. coli, which 
recurred despite treatment ; cystoscopic examination revealed a small pelvic abscess, 
which had caused no other signs, discharging into the bladder. The right kidney of 
a woman recently admitted under my care with B. coli pyelitis was explored, for the 
extreme frequency of micturition, the recurrent hematuria and resistance to 
treatment made me suspect tubercle, even though repeated examinations for tubercle 
bacilli in the urine had been negative. The kidney was found to have been reduced 
to a mere shell by tuberculosis, the central area containing B. coli and pus. In 
another case of mine B. paratyphosus was found in the urine, but the patient proved 
to be suffering from tuberculosis, which soon became generalized. Similarly, 
a new growth in the urinary tract may be concealed behind the B. coli infection. 
Dr. Cuthbert Dukes will adduce further evidence that a B. colt infection is 
frequently secondary to another infecting organism, which is still continuing, but 
masked by the ease with which it is overgrown by B. coli on agar plates. 
Physicians are more apt to forget these facts than surgeons, whose experiences 
with the cystoscope keep them more alive to such possibilities; but I think we may 
state as a general rule that, when cases are very resistant to treatment—e,g., the 
urine continues to grow organisms, and other signs and symptoms _ persist—we 
should not rest satisfied with the diagnosis of a simple cystitis or pyelitis. 

It is often discussed whether coliform infections are due to the B. coli communis 
itself or to some more pathogenic organism of that class. Some hold that while the 
organism produces no pathogenic effects in its proper habitat, the colon, it is capable 
of doing so in another environment such as the duodenum, the gall-bladder or the 
kidney. Others think that these effects are due to some more virulent organism ; 
but, as it is found that the organism in the urine may be strongly hemolytic during 
the height of, the infection and become less so as the attack passes off, ultimately 
giving reactions typical of B. coli communis, we must conclude that it is quite 
possible for ordinary B. coli to produce pathogenic effects when outside its normal 
environment. 

Turning from the ways in which the urine may become infected to the means of 
sterilizing it, we are confronted at once with serious difficulties. Is it possible 
to use an antiseptic pre-renal in action? Is it possible to use one strong enough to 
be germicidal by the time it reaches the urine, and yet not damage the tissues 
through which it passes ? Is it possible to keep the drug in contact with the urine 
sufficiently long, especially when the bladder is so frequently emptied? Further, 
are the usual tests of the pharmacological action of an antiseptic sufficiently 
searching ? 

To take the last point first. Many of the drugs have been tested experimentally 
in vitro, in conditions entirely different from those obtaining in the body. Thus, 
some years ago A. Jordan showed that the more highly acid the urine was made 
by drugs, the more resistant it became as a test-tube medium for growing organisms. 
But when clinicians tried to apply these results, the discomfort of the patients 
abruptly reminded them that the bladder is not lined with glass. Stockman has 
shown that the method of finding how long an ingested drug will delay decomposition 
in the voided urine is beset with fallacies. Precise and routine observations such as 
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Dr. Cuthbert Dukes will detail in one special form of cystitis are not as a rule made. 
The normal uncontrolled course of urinary infection is not sufficiently considered. 

Urinary antisepsis may be attempted (1) by intravenous therapy, (2) by oral 
administration of drugs, (3) by lavage of the urinary tract from below. The process 
is also reinforced in some cases by vaccines as well as by clearing up septic foci in 
the ways already mentioned. 

(1) Intravenous Therapy.—lIt is not claimed, even by enthusiasts, that the benefits 
are solely due to direct germicidal action of the injected drug. Dale thinks that 
there are the following possible modes of action :— 

(a) That they do not kill the parasites immediately, but modify their virulence 
or lower their resistance’ to the body’s natural defences. (b) That they form in the 
body something directly antagonistic to the invading germ. (c) That they have an 
affinity for certain cells of the host and hence create a depot from which the curative 
substance is slowly discharged. 

Mercurochrome has been most. widely used for this purpose. Stimulated by 
Ehrlich’s address in 1913 on the conception of Therapia Sterilisans Magna, Hampton 
Young and his co-workers endeavoured to find an intravenous urinary germicide 
which should have stability, germicidal effect, absence of toxicity, absence of 
tendency to coagulate blood or precipitate urine, absence of irritation to tissues 
and particularly to veins, elimination in urine in bactericidal strength, penetration 
and lasting efficiency. They considered these conditions best fulfilled by mercuro- 
chrome and by gentian violet. Braasch and Bumpus began using mercurochrome 
at the Mayo Clinic in 1924 and adopted a standard of 4 mgm. of the drug per 
kilogram of body-weight in a 1 per cent. solution. Nevertheless, even this dose 
frequently produced rigors, vomiting and diarrhea ; in 1925 two of their patients died 
after its use. They concluded that mercurochrome should be used intravenously 
only in emergency, but that, in acute sepsis, when other measures had failed it 
merited trial. The number of spectacular recoveries following its use excluded 
coincidence, in their opinion. Helmholz and Field, however, concluded that in 
rabbits experimentally infected, hexamine was superior to both mercurochrome and 
hexyl-resorcinol. Braasch and Bumpus also gave hexamine intravenously, using 
5 e.c. of a 10 per cent. solution, repeating it daily, if necessary, for six days. They 
claimed that it speedily reduced fever and other symptoms, with no bad results, on 
much smaller doses than those required by the mouth. 

(2) Oral Administration of Drugs.—Considering the widespread use of this 
method, the lack of general agreement as to its efficacy is extraordinary. With 
regard to the drugs in common use :— 

Hexamine is perhaps the best known and most popular of urinary antiseptics. 
It is rapidly absorbed and appears not only in the urine (in about twenty minutes), 
but also in the bile and cerebrospinal fluid. It is stated that when it meets acid 
urine in the kidneys and bladder, formaldehyde is set free; but it is difficult to see 
how a similar reaction with the free hydrochloric acid in the stomach is avoided. 
As it is admittedly inert in alkaline urine, it is usually given with acid sodium 
phosphate. 

Few drugs of reputation equal to hexamine have caused such differences of opinion. 
That it can be very irritating there is no doubt—hzematuria may result; in 1900 ] 
recorded two of the earliest, if not the first cases of this complication. In acute 
cases it nearly always causes intolerable irritation, though after a vigorous course of 
alkalies, or in more chronic cases, it may be more successful. Apparently very little 
formaldehyde is liberated, and some observers maintain that if it is set free in the 
bladder, the patient always objects—i.e., just when the active antiseptic is present, 
the patient finds the drug intolerable. I usually give it with methylene blue; this 


causes less irritation. Much of the undoubted relief may be due to the methylene 


blue; for Stockman finds that it diminishes not only the subjective symptoms but 
ilso the number of organisms and pus-cells in a few days, although infection persists. 
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Acid sodium phosphate was recommended by Robert Hutchison for increasing the 


acidity of urine, on the ground that it is the natural acidifying agent of the urine; 
but in giving it we must remember that only half of it is absorbed, the rest being 
excreted by the bowels. In spite of this, however, it can prevent the alkaline tide 
after meals and the slight ammoniacal decomposition resulting from bacterial 
infection, though it is not sufficient to correct strongly ammoniacal urine. For the 
reason stated it is usually given with hexamine. Blaustein holds that both calcium 
chloride and ammonium chloride are stronger acidifiers of urine in alkaline cystitis: 
the latter drug is given in doses of 15 gr. t.d.s., but may have to be increased to 
30 gr. every three hours. 

Benzoic Acid and the Benzoates.-—Benzoic acid is synthetized in the kidney with 
glycin and excreted as hippuric acid. According to Stockman, hippuric acid has no 
antiseptic value, but it takes up so much alkali when excreted as a hippurate that 
more of the phosphate assumes the form of an acid phosphate. The ammonia, split 
off from urea by ammoniacal decomposition, combines with this acid salt and 
the urine becomes clear. As Bacillus coli infection occurs with an acid urine, this 
drug is not then applicable; but where infection is accompanied by an alkaline urine 
it has value. Stockman recommends ammonium benzoate, a smaller amount being 
required, since the ammonium ion is converted into urea by the liver, leaving the 
benzoic acid free to form new potassium and sodium salts, which tends to increase 
the H-ion concentration of the blood. To prevent this, more acid sodium phosphate 
is excreted; thus the acidity of the urine is again increased. 

Hexyl-resorcinol is the most recent of urinary antiseptics. Studying the synthe- 
sized resorcinols, Rettger found that as the series of alkyl compounds was ascended, 
the bactericidal properties of the product increased very rapidly; later, Leonard 
showed that there was an equally sharp drop in toxicity. The maximal bactericidal 
effect was found at the sixth link in the chain—hence the use of the hexyl member. 
Very strong claims are made for it—that it is by far the most powerful germicide 
we have, that it is non-toxic in therapeutic doses, unirritating to the urinary tract, 
administrable by mouth, so stable that it is excreted unchanged by the urine and 
effective there, whatever its reaction. These are extensive claims, which, if justified, 
may be a set-off against its almost prohibitive cost. 

It must be remembered that although the drug will act in alkaline urine, it 
becomes inactive if sodium bicarbonate is given at the same time. Leonard and 
Frobisher maintain that that is because this drug increases surface tension, thus 
preventing the hexyl-resorcinol from penetrating the crevices in which micro- 
organisms may lurk. Most of the drug is in any case conjugated into an inert 
compound, so that only a small proportion, irregular and inconstant, escapes 
conjugation and is excreted in an active form. 

D. A. Brown claims that in every type of urinary infection he has found relief of 
bladder irritation to be the outstanding feature of treatment by this drug; frequency 
of micturition and tenesmus being relieved in most cases. In about half the cases 
treated, however, there have been severe gastro-intestinal disturbances. To overcome 
difficulty in swallowing the large capsule, he recommends the patient to hold it in 
the mouth until it becomes soft and flexible. In a series of sixty-one cases, thirty- 
eight of which were lower tract infections and all but two of the remaining combined 
upper and lower infection, he obtained a complete cure in 36 per cent. of those due 
to staphylococci, 35 per cent. of those due to B. coli, and 15 per cent. of the mixed 
infections, while all but three patients were relieved of their symptoms. He gave 
nine to twelve capsules daily, each containing 0-15 grm. of the drug. Seven to thirty 
days’ treatment was necessary in the acute cases, and thirty to sixty days in the 
chronic. He does not believe that, when there is also infection of the kidney 
substance, the prostate, the seminal vesicles or the urethra, the drug can be brought 
sufficiently into contact with the source of infection to have much effect. He agrees 
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with Leonard that fluid intake should be reduced in order to ensure as high a 
concentration of the drug in the urine as possible. 

Stockman, on the other hand, agrees that it reduces the number of organisms and 
relieves symptoms promptly, but does not find it specially effective in eradicating 
infection. 

The Salicylates.—Although salicylic acid is a powerful antiseptic it is never found 
free in the urine as it is conjugated to form the almost inert salicyluric acid. This 
is perhaps as well, as large doses of salicylic acid may produce dangerous acidemia. 
Salol appears as sodium salicylurate and sodium sulphocarbolate, and Stockman 
finds it difficult to understand how it came to have any great clinical reputation 
as @ urinary antiseptic. I suggest that this may be due to its action in the bowel, 
thus diminishing the absorption of B. coli therefrom. 

Boric acid appears to act as a weak antiseptic in both acid and alkaline urines, 
and is best given in a keratin-coated capsule to obviate irritation of the stomach. 
I usually preseribe 5 gr. as a dose, so as to avoid any risk of the bowel disturbances, 
skin eruptions, nephritis and loss of weight sometimes recorded after its use. In 
these doses it seems quite safe, but as I seldom use it alone I cannot be dogmatic as 
to its curative effects. However, in conjunction with salol it appears to relieve 
symptoms in chronic B. coli infections; also Stockman, who appears sceptical about 
several urinary antiseptics, has been favourably impressed with boric acid. 

Acriflavine.—This has been recommended by Browning and Gulbransen in doses 
of 14 gr. thrice daily, in keratin capsules. A practical difficulty lies in making such 
capsules of exactly the right thickness. If they are too thin and burst in the 
stomach they may cause severe vomiting ; if they are too thick they may pass through 
the bowel unchanged. A deep yellow urine shows they have been absorbed. In 
vitro the drug exerts more bactericidal effect in an alkaline urine, but it is doubtful 
whether this holds true of the bladder. 

Copaiba and sandalwood oil sometimes relieve symptoms and diminish the 
organisms in a B. coli infection, but it is in gonococcal cystitis that they appear 
to have most effect. 

It appears that one of the most important steps in the treatment of an acute 
infection of the urinary tract is to change the reaction of the urine, presumably in 
order to alter the habitat which suits the micro-organism. It is much easier to 
make an acid urine alkaline than vice versa. Citrate of potash with sodium 
bicarbonate are the best drugs for the former purpose, ammonium chloride, calcium 
chloride and acid sodium phosphate for the latter. It may be necessary to change 
the reaction more than once. An alkaline urine is more tolerable to the patient in an 
acute infection than an acid one. Washing out the urinary tract by making the 
patient take large quantities of water may be a great help, but this method should 
not be used while an attempt is being made to give urinary antiseptics or else the 
selected drug may be too highly diluted to be effective. These methods are alter- 
native. Though it is easy by such methods to relieve symptoms and to diminish 
the number of organisms, sterilization of the urine is a much more doubtful matter. 
We need to know more of the natural history of urinary infections ; some urines will 
become sterile of themselves once the obstruction to their outflow is removed. 

There is still much difference of opinion as to the value of vaccines in these 
conditions. My impression is that they never render the urine sterile, but that 
they may help to relieve toxemia. They seem more effective in coliform than in 
coccal infections. 

(3) Lavage from Below.—This subject is more for the surgeon than for the 
ph ysician. However, the physician is perhaps apt to be too conservative in his 

ethods of treating chronic urinary infections; I have occasionally been much 
impressed with the results obtained by urological surgeons by washing out the 
blidder with antiseptic solutions, by treatment of patches of chronic inflammation 
in the bladder with silver nitrate, and by irrigation of the pelvis of the kidney 
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through the ureteric catheter. I feel that all urinary infections which do not improve 
quickly under ordinary medical measures should be examined by the cystoscope and 
ureteric catheter for mechanical difficulties and for evidence of tuberculosis, which 
may be the primary cause of various secondary infections. 
In conclusion I put these questions forward for discussion : 
(1) What is the natural history of the common urinary infections ? 
(2) Are anaerobic infections of importance in this connexion ? 
(3) How far is intravenous therapy safe and effective ? 
(4) What is the most reliable urinary antiseptic for oral administration, and 
how far can it.be relied upon to render the urine sterile ? 
(5) Are vaccines really useful ? 
(6) Under what conditions should lavage of the bladder and the pelvis of 
the kidney be performed ? 
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Dr. Cuthbert Dukes: The precise information which has been published 
concerning the bactericidal powers of different substances when added to urine 
in vitro has furnished a clear definition of what might be expected from the use of 
these drugs for the cure of urinary infections. These expectations, however, are 
far from being realized, and a study of the literature on urinary antiseptics provides 
a striking contrast between definite statements of pathologists regarding antiseptic 
coefficients and lack of agreement in clinical evidence. Apart from the obvious 
qualification that the environment of the body is different from the test-tube, one 
important reason for the discordant clinical testimony lies in the miscellaneous 
character of the series of cases which have formed the basis of clinical 
observations, including, it would seem, both curable and incurable affections, 
diseases of long and short natural duration, and perhaps even pyuria of uncertain 
origin. The ideal cases for the study of the influence of urinary antiseptics are 
infections developing at a known date in patients with an otherwise healthy urinary 
tract, infections which, if untreated, will run a course of predictable duration. My 
contribution to this discussion consists in a description of the use of urinary 
antiseptics in twenty-eight such cases. 

The patients were middle-aged men and women admitted to St. Mark’s Hospital 
suffering from cancer of the rectum. Excision of the rectum does not in itself 
expose the urinary organs to infection, but after operation all patients require 
catheterization for a few days. In most of the following cases the catheter was left 
in position for four or five days, the end being sealed with a wooden peg. This 
treatment invariably resuited in a catheter cystitis. Pyuria appeared suddenly 
about the sixth to the eighth day after operation, but sometimes only after a longer 
latent period; it was usually unaccompanied by any symptoms other than slight 
irritability of the bladder. Cystoscopic examination of several cases and daily 
urine tests in all showed the lesion to be a cystitis. The primary infecting agents 
were the pyogenic cocci, usually Staphylococcus albus or aureus, or occasionally 
streptococci. Agar cultures in the later stages yielded a predominant growth o! 
coliform bacilli, but in broth cultures the pyogenic cocci still persisted. 

The influence of urinary antiseptics was tested by repeated bacteriological 
examinations and quantitative estimations of pus in the urine. Little could be 
learnt of the true progress of the disease by asking the patient if he felt better o1 
worse, or cross-examining him as to his urinary sensations, because a catheter cystitis 
may cause very few local symptoms, although seriously undermining the genera! 
health. Daily microscopic tests for pus proved to be the most useful method foi 
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determining the natural course of catheter cystitis and its response to antiseptics. 
acteriological examinations, although necessary for discovering the nature of the 
infection, were not so dependable in measuring progress as quantitative estimations 
of pus. I may here point out that an occasional culture of a random specimen 
of urine does not provide reliable evidence for assessing the efficacy of a urinary 
antiseptic. On the other hand the measurement and charting of pus-cells provides 
an unequivocal record of the course of the infection. 

The urine leucocytes were counted daily, Sundays excepted, for the week before 
and for six to ten weeks after rectal excision, the specimen examined being the first 
urine passed on waking in the morning. In this quantitative method of measuring 
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Fic. 1.—Diagram to illustrate definition of ‘‘ excess of leucocytes’’ and *‘ pus.”’ 


pyuria the result is expressed as so many pus-cells per cubic millimeter of urine [1]. 
Cases can be conveniently graded as follows—0-10 normal: excess of leucocytes 
10-100: pus above 100 leucocytes per c.mm. (fig. 1) {2}. It is useful also to 
distinguish degrees of pyuria as follows—100-1,000 = pus; 1,000-10,000 = pus + : 
10,000-100,000 = pus + + (fig. 2) [3]. 
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This simple method gives a reliable picture of the course of the disease, but there 
are inherent limitations which should be kept in mind in interpreting the charts of 
the urine counts. The quantity of pus is a measure of the patient’s response to 
infection and is not necessarily related to the severity of the infection. An infection 
might conceivably occur without pyuria but has never been met with in these cases. 
The sequence of events was invariably first a sterile urine free from pus, then a few 
days with cocci in the urine, followed by the sudden flow of pus. In mild cases the 
pyuria continued from four to six weeks and was followed by a gradual decline in the 
pus-count and a return to normal. In more severe cases the pyuria continued 
undiminished for several weeks. For practical purposes the abrupt entrance of 
pyuria marks the beginning of the illness, the degree of pyuria corresponds to the 
severity of the infection, and recovery synchronizes with the return of the cell-count 
first to the zone of excess of leucocytes and finally to normal. 

It is well also to say in advance that my conclusions as to the value or otherwise 
of urinary antiseptics apply only to catheter cystitis and might not apply to other 
types of infection of the urinary tract. For our present purposes I regret that this 
series of cases is not as large as was anticipated when nearly a year ago I agreed to 
speak at this discussion on behalf of the Section of Pathology. The incidence of 
catheter cystitis has been considerably diminished by the use of a new method of 
catheterizing patients after excision of the rectum. The irrigation type of retained 
catheter now in use at St. Mark’s Hospital provides an antiseptic seal for the end of 
the catheter, and since the adoption of this instrument eight months ago the supply 
of cases of catheter cystitis has been much reduced. 

This outline of the natural course of catheter cystitis and the methods used in 
its study will now be followed by the record of results of treatment of twenty-eight 
cases by urinary antiseptics. Seven cases were treated with hexyl-resorcinol, 
twelve with hexamine, four with methylene blue and five with alkalis. 

Hezyl-resorcinol (Caprokol).—The special claims made for hexyl-resorcinol are 
that it has a very high germicidal power [4], and that it reduces surface-tension and 
therefore allows the urine to penetrate into all the tiny crevices and irregularities of 
surface of the urinary tract [5]. According to published reports it has been 
strikingly successful in some mild cases of low-grade B. coli pyelitis, but in more 
severe cases with much pus it has been a complete failure [6]. Even in cases 
which are said to have benefited, prolonged treatment was necessary [7]. This is 
particularly the case with B. coli infections, which are said to require sixty to ninety 
days’ continuous treatment with caprokol in doses of 0-6 grm. (four capsules) three 
times a day. Chronic coccal infections, on the other hand, are said to clear up 
completely with “ startling rapidity ” (forty-eight hours) and ordinarily require less 
than three weeks’ treatment [8]. 

Catheter cystitis is a very suitable infection for testing the claims of such a drug 
as hexyl-resorcinol because the infections are primarily either staphylococcal or 
streptococcal. A considerable experience of patients without medicinal treatment 
has shown that some may recover spontaneously in four to six weeks, whereas 
others continue as cases of chronic pyuria. The value of a urinary antiseptic can 
be judged by observing whether treated cases recover more quickly than the average 
for untreated cases. We could speak of a‘ cure”’ if the pus quickly disappeared and 
the urine became sterile, or label as “improved” any case in which the return to 
normal was quicker than expected. 

Of the seven patients treated with hexyl-resorcinol five were men and two 
women. The hexyl-resorcinol was given in the form of caprokol (B.D.H.) and the 
intake of fluid restricted as recommended. The treatment continued for from three 
to seven weeks. Two patients recovered whilst under treatment: in one case (Case VI, 
fig. 8), the pus disappeared after about thirty days’ medication with six capsules of 
caprokol daily, and in the other (Case VII, fig. 9), after eleven days’ treatment. Inthe 
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remaining five cases the infection ran its usual course entirely unhindered by the 
daily administration of caprokol. In no case was there any evidence of an 
immediate cure. The two cases which caprokol appears to have improved were both 
mild infections with comparatively little pus and no bladder symptoms. In each 
the pus disappeared after about four weeks, which is the natural duration of the 
disease in favourable cases. The other five patients certainly derived no benefit 
from the treatment. 

Hexamine.—The uses and limitations of hexamine were discussed fully at the 
annual meeting of the British Medical Association in 1913, and agreement was 
reached on the theoretical basis of hexamine therapy, namely that the antiseptic 
value depends on the liberation of formaldehyde, a change which takes place only in 
acid urine. In an alkaline or neutral medium the antiseptic influence of hexamine 
is almost ni/, but in a strongly acid urine the formaldehyde set free is sufficient to 
prevent urinary decomposition in vitro by staphylococci or B. coli. Dr. Anson 
Jordan [9] also showed that in the treatment of urinary infections no advantage is 
gained by increasing the dose of hexamine above 10 gr. because this liberates 
sufficient formalin if the urine is strongly acid [10}. 

These facts relating to the theoretical basis for hexamine therapy have remained 
practically undisputed for the last sixteen years, but clinical evidence as to the capacity 
of hexamine treatment to cure urinary infection is still far from uniform. Though 
hexamine may have gained in popularity on account of its attractively scientific 
recommendation, its legitimate sphere of usefulness has remained undefined because 
of uncritical acceptance of the possibility of the easy transformation of the inert 
hexamine into bactericidal formaldehyde. The two most important factors in the 
action of hexamine as a urinary antiseptic are, as recently pointed out by Dr. Hare, 
Dr. Lepper and Dr. Martland [11], the capacity of the patient to secrete an acid 
urine and the susceptibility of the infecting organism to the action of formaldehyde. 
Formaldehyde is not set free from hexamive until the pH of the urine is iess 
than 6; it is very difficult to reach this degree of acidity with many patients 
and often a most disagreeable experience if achieved. Since hexamine and acid 
medication in no way relieves symptoms but may indeed ‘add to them, the only 
justification for its use would be its cure of the disease. 

Catheter cystitis, a disease of known cause and predictable duration, provides 
most suitable material for assessing the practical value of hexamine therapy in 
acute infections. Twelve cases have been treated with hexamine, seven men and 
five women. The first eight were given as a routine a mixture of 10 gr. of hexamine, 
30 gr. of acid sodium phosphate, 15 minims of tincture of hyoscyamus and one 
ounce of infusion of buchu, thrice daily. The last four cases received 30 gr. of acid 
sodium phosphate thrice daily and 30 gr. of hexamine at night, the urine being 
tested each morning for acidity, the presence of formaldehyde and the secretion of 
hexamine. Experiments with these and other patients showed that hexamine 
administered in these doses can always be recovered unchanged from the urine, but 
the necessary degree of acidity for the liberation of formaldehyde can only be 
reached and maintained in a small minority of patients. 

Of the twelve cases treated, only one patient (Case IT, fig. 10, p. 104) showed definite 
signs of improvement under the treatment. The other eleven did not benefit in any 
way. Most of the patients complained that the bladder irritation and frequency 
of micturition were increased, especially when free formaldehyde was found in the 
urine. The prophylactic administration of hexamine as a routine in catheterized 
patients did not prevent the development of cystitis. The general conclusion reached 
is that hexamine treatment neither prevents nor cures catheter cystitis, nor does it 
shorten the natural course of the disease. 

Methylene Blue.—The claims of methylene blue as a urinary antiseptic do not 
seem to rest on very firm foundations. But though the antiseptic action of this dye 
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is almost negligible the psychological effect on the patient of the passage of blue or 
green urine cannot be neglected. If opinion as to the value or otherwise of a 
urinary antiseptic is based only on the confidence of the patient in his doctor, then 
allowance must be made for the fact that patients who have experienced this 
spectacular change in their excretions are likely to express the gratitude of those 
who think their illnesses are being treated thoroughly. However, this recuperative 
influence did not manifest itself in the urine charts of cases of catheter cystitis, and, 
after four cases had been treated with no sign of benefit, this form of medication 
was abandoned. 

Alkalis.—It has long been recognized that alkaline treatment is purely 
symptomatic [11 and 12], and that to make the urine alkaline does not make it 
antiseptic. Nevertheless, alkaline treatment is followed by a rapid amelioration of 
symptoms, and of the five cases of catheter cystitis treated by alkaline medication 
all the patients experienced relief from bladder irritability and the condition of two 
was definitely improved. Patients so treated were more comfortable than those 
treated with hexyl-resorcinol, hexamine, or methylene blue, and although the 
number of cases is small it is significant that a larger proportion of them were 
improved by treatment. 

Conclusions.—-The general conclusion to be drawn from the study of these 
twenty-eight cases of catheter cystitis is that neither hexyl-resorcinol, hexamine, 
nor methylene blue has any curative effect on these infections. Perhaps further 
investigations will reveal a urinary antiseptic which will either cure the disease or 
shorten its course. There are many other remedies which might be tried, but 
experiments in prevention have been more successful than those in treatment, and 
the incidence of catheter cystitis is much diminished in the type of case which has 
been available for study. 

In the meantime, and until some more specific and definitely curative remedy has 
been established, the best plan of treatment for catheter cystitis is to keep the 
patient on a non-stimulating diet, to encourage the drinking of large quantities of 
water and to keep the urine alkaline. A big jug of water and a glass should stand 
at the bedside and the patient be persuaded to drink a glass of water every hour 
during the morning and afternoon. The amount of alkali to be given depends on 
the severity of the symptoms and reaction of the urine. Large doses of alkali are 
depressing and not necessary. If the urine is already alkaline no medicine is 
required. It is chiefly in the early stages that this symptomatic treatment is called 
for and then only enough potassium citrate need be given to keep the urine faintly 
alkaline to litmus. This is sufficient to relieve the bladder symptoms and to place 
the patient in the most favourable position for his natural recuperative powers to 
overcome the infection. 
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APPENDIX. 


(1) History of seven cases treated with hexyl-resorcinol, with seven urine charts. 
(2) History of twelve cases treated with hexamine, with five urine charts. 

(3) History of four cases treated with methylene blue, with two urine charts. 

(4) History of five cases treated with alkalis, with three urine charts. 


N.B.—‘ A,” “B” and “C” cases refer to a system of prognosis of cancer of the rectum. 
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1. CASES TREATED WITH HEXYL-RESORCINOL. 


(I) Male, aged 63. Admitted to St. Mark’s Hospital suffering from cancer of ampulla of 
rectum. (C” case.) At the operation of perineal excision the tumour was separated from 
the prostate with difficulty. Catheter tied in for four and a half days. Normal convalescence 
from operation except for urinary infection. Urine was free from pus before operation and 
remained so until eighteen days after. Daily cultures during this period showed the presence 
of staphylococci, and therefore, though there was no pus, yet the patient was cystoscoped on 
the fourteenth day after operation. 50 ¢c.c. of residual urine was found. The bladder surface 
looked normal. A pure culture of Staphylococcus aureus was recovered from the bladder 
urine, but the fluid from the ureters was sterile. Four days later the urine pus-count rose 
to more than 500 cells per c.mm. and pyuria continued for the rest of the patient’s stay in 
hospital. A second and third cystoscopic examination at the dates shown on the chart 
(fig. 8) revealed a severe cystitis which bacteriological examination showed to be staphy- 
lococcal in origin. Treatment with caprokol, six capsules a day, was continued for thirty 
days without any definite improvement. (See fig. 3.) 
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Caprokol 
6 capsules« 0°39 grms each day 


Fic. 3.—Hexyl-resorcinol. Case I. 


In this and the following charts, the time in days dates from the patient’s admission to hospital, 
usually a week before the operation for excision of the rectum, which is indicated by the vertical line. 
The thick black band below the day-line marks the period during which a catheter was tied in position, 
and if subsequent catheterization was necessary this is indicated by vertical strokes. At the levels of 
the marks 10 and 100 on the vertical scale, horizontal lines are drawn to remind the reader that below 10 
leucocytes per c.mm. is normal, above 100 pus is present, and between 10 and 100 is the zone of excess of 
leucocytes. For greater convenience the number of leucocytes per c.mm. is recorded logarithmatically, 
and thus double the height on the vertical scale indicates a tenfold increase, treble a thousandfold, and 
soon. This type of scale emphasizes the differences between smaller numbers and obscures differences 
when the numbers are large. It allows the plotting of such a wide range as 1 to 100,000 without the 
smaller figures losing their significance, a great advantage to these records because in urine-counts an 
increase from 10 to 100 is of mnch more significance than that from 900 to 1,000. The period of treatment 
with a urinary antiseptic is indicated by the black band below the catheter line. 


(II) Female, aged 69. Squamous-cell cancer of anal canal. Treatment by colostomy 
and perineal excision. Convalescence was complicated by bronchitis and cystitis. Cathe- 
terization was necessary for four days after operation. Pyuria developed on the fourth day. 
Catheter specimens on twenty-fourth and thirty-first day showed about 2 oz. of residual 
urine and presence of staphylococci and coliform bacilli. Treatment with hexamine, gr. 10, 
and acid sodium phosphate, gr. 30, three times a day from the fifth to the twentieth day, 
followed by treatment with hexyl-resorcinol from the twenty-second to the sixty-eighth day, 
first with six capsules of caprokol and later with nine. No improvement after forty-seven 
days’ treatment with caprokol. (Fig. 4.) 

(III) Male, aged 70. Colloid cancer of ampulla of rectum. (‘C.” case.) At the 
operation of perineal excision the cancer was found to be adherent to the prostate, and part 
of the seminal vesicle was removed at the operation. Catheter tied in for four and a half 
days. Convalescence from operation was complicated by the necessity for daily catheter- 
ization for thirty-three days. The urine was free from pus before operation, but pyuria 
developed twenty-one days after. Staphylococci were recovered from the urine for fourteen 
days before the pus appeared. The patient was not cystoscoped, but the lesion was 
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undoubtedly a staphylococcal cystitis. Treatment with frequent bladder irrigations from 
the nineteenth to the thirty-fourth days. Treatment with hexyl-resorcinol from the thirty- 
fifth to the fifty-fifth day, first with six capsules and later with nine capsules of caprokol. 
No noticeable improvement after twenty days. (Fig. 5.) 
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Fis. 4.—Hexyl-resorcinol. Case II. 
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Fic. 5.—Hexyl-resorcinol. Case IIT. 
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Fic. 6.—Hexyl-resorcinol. Case IV. 


IV. Female, aged 54. Colloid cancer of rectum. Metastases in ano-rectal glands. 
(“C” ease) Treatinent by perineal excision of rectum. Catheter tied in five days, followed 
by daily catheterization for two days. The urine was not free from pus before operation, but 
the cause of the pus was not ascertained. Cystitis developed eight days after the tying in 
of the catheter. Treatment with hexyl-resorcinol from thirty-fourth to fifty-ninth day, first 
with six capsules of caprokol and later with nine. No improvement after twenty-five days. 
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(V) Male, aged 63. Adenocarcinoma of rectum. ("‘C” case.) Treatment by colostomy 
and perineal excision of rectum. Convalescence complicated by inability to pass urine 
naturally. Catheter first left in position for four days, and five days later replaced and tied 
in until the thirty-first day after the excision. Treatment with hexyl-resorcinol was begun 
on the seventeenth day as a prophylactic against infection. Although 9 capsules of caprokol 
were given daily, cystitis developed twenty-six days after the operation and continued for the 
remainder of the patient’s stay in hospital. No apparent benefit from forty-four days’ 
treatment with caprokol. 

(VI) Male, aged 57. Adenocarcinoma of recto-sigmoidal junction. (*B” case.) Treatment 
by abdomino-perineal excision of rectum. Catheter tied in for ten days. Convalescence 
uncomplicated except for urinary infection. Urine free from pus before operation. Pyuria 
appeared fifteen days after tying-in of catheter. Staphylococcal cystitis. Treatment with 
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Fic. 7.—Hexyl-resorcinol. Case V. 
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Fic. 8.—Hexyl-resorcinol. Case VI. 


hexyl-resorcinol from the fortieth to the seventy-ninth day, patient having 6 capsules of 
caprokol daily. Pus disappeared after about thirty days’ treatment. (Since post-operative 
urinary infections have often been observed to clear up spontaneously without treatment in 
from four to six weeks, this case must be compared with the others of this series before any 
conclusions are drawn concerning the therapeutic effect of caprokol.) (Fig. 8.) 

(VII) Male, aged 87. Colloid cancer of rectum. Metastases in ano-rectal glands. (“C” 
case.) Treatment by colostomy and perineal excision of the rectum. Catheter tied in for 
four days. Urine free from pus before operation. Pyuria appeared suddenly, twenty-four 
days after operation. Cystoscopy, seven days later, showed cystitis. Pure culture of 
Streptococcus fecalis recovered from bladder urine. Urine from each kidney, obtained from 
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ureteric catheter, contained no pus and was sterile. Treatment with hexyl-resorcinol eleven 
days. (Caprokol, 6 capsules daily.) Pus diminished after twenty-five days. (Fig. 9.) 
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Fic. 9.—Hexyl-resorcinol. Case VII. 


(2) CASES TREATED WITH HEXAMINE. 


(I) Male, aged 38. Perineal excision of the rectum for cancer. (“B2” case.) Catheter 
tied in for four and a half days. Pyuria developed twelve days after operation. Staphylo- 
cocci and coliform bacilli recovered by culture. Treatment with hexamine, gr. 10, and acid 
sodium phosphate, gr. 30, three times a day. No appreciable diminution of pus after thirty 
days. 
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Fic. 10.—Hexamine. Case II. 


(II) Male, aged 66. Perineal excision of rectum for cancer. (“B 2” case.) Catheter 
tied in for three days. Pyuria developed twenty-one days after operation. Staphylococcal 
cystitis. Treatment with hexamine, gr. 10, and acid sodium phosphate, gr. 30, three times 
a day, commenced nine days after onset of pyuria. Pus disappeared five days later. 
Apparent improvement under hexamine treatment. (Fig. 10.) 

(III) Male, aged 63. Perineal excision of the rectum for cancer. (“C” case.) Urine 
not free from pus before operation, probably owing to a low-grade chronic cystitis. After 
operation pyuria continued undiminished by twenty-two days’ treatment with hexamine, 
gr. 10, and acid sodium phosphate, gr. 30, three times a day. 
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(1V) Male, aged 62. “Perineal excision of rectum for cancer. (“B1” case.) Catheter 
tied in for nine days. Urine free from pus before operation. Pyuria developed twelve days 
after operation. Cystoscopic examination showed mild staphylococcal cystitis. No 
improvement after twenty-two days’ treatment with hexamine, gr. 10, and acid sodium 
phosphate, gr. 30, three times a day. (Fig. 11.) 

(VY) Male, aged 68. Prostatectomy followed, one month later, by perineal excision of 
rectum for cancer. Chronic post-operative cystitis. No change in urine pus-count after 
forty-eight days’ treatment with hexamine, gr. 10, and acid sodium phosphate, gr. 30, three 
times a day. 

(VI) Male, aged 54. Perineal excision of the rectum for cancer. (“C” case.) Urine 
free from pus before operation. Pyuria developed suddenly eighteen days after operation. 
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Fic. 11.—Hexamine. Case IV. 
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Fic. 12.—Hexamine. Case VII. 


Cystoscopic examination showed coccal cystitis. No improvement after twenty-two days, 
treatment with hexamine, gr. 10, and acid sodium phosphate, gr. 30, three times a day. 

(VIT) Female, aged 55. Perineal excision for cancer of rectum. Urine free from pus 
before operation. Pyuria developed six days after operation. Cystoscopy showed cystitis. 
Primarily a staphylococeal infection, but later coliform bacilli were recovered by culture. 
Ureteric urine sterile and free from pus. Noimprovement after thirty-seven days’ treatment 
with hexamine, gr. 10, and acid sodium phosphate, gr. 30, three times a day. (Fig 12.) 

(VIII) Female, aged 62. Perineal excision for cancer of the rectum. (“C” case.) 
Urine free from pus before, but pyuria developed six days after operation. Primarily a 
staphylococcal cystitis with secondary coliform infection. Treatment by daily irrigation 
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of bladder and by administration of hexamine, gr. 10, and acid sodium phosphate, gr. 30, 
three times a day. No improvement after fifty-six days. (Fig. 13.) 

(IX) Female, aged 58. Perineal excision for sarcoma of rectum. Urine free from pus 
before operation, but cystitis developed twenty-one days after. Treatment with acid 
sodium phosphate, gr. 30, three times a day, and hexamine, gr. 30, each night. Urine kept 
acid continuously, and formaldehyde tests gave positive results on five out of ten occasions. 
Painful micturition, scalding sensations and irritability of bladder were attributed by the 
patient to the medical treatment. Hexamine treatment discontinued after fifteen days. No 
improvement attributable to hexamine. (Fig. 14.) 

(X) Female, aged 55. Perineal excision for cancer of rectum. Urine free from pus before 
operation, but pyuria developed sixteen days later. Mixed coliform bacillus and staphylococcal 
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Fic. 13.—Hexamine. Case VIII. 
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Fic. 14.—Hexamine.—Case IX. 


infection. Fifteen days’ treatment with acid sodium phosphate, gr. 30, three times a day, and 
hexamine, gr. 30, each night. Urine tested daily for formaldehyde, but reaction was positive 
only on one occasion, doubtful twice, and negative nine times. No improvement from 
hexamine treatment. 

(XI) Male, aged 65. Excision of rectum for cancer. ("“C” case.) Pyuria developed 
suddenly thirty-four days after abdomino-perineal excision. Cystitis due to Streptococcus 
fecalis. Treatment with acid sodium phosphate, gr. 30, three times a day, and hexamine, 
gr. 80, at night, for eight days. Urine tested regularly for formalin, but reaction was positive 
on only one occasion out of five. After eight days medicine had to be stopped owing to 
severe irritation of bladder. No improvement from hexamine treatment. 
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(XII) Female, aged 67. Cancer of rectum. Frequent catheterization required after 
colostomy. Cystitis developed ten days after operation. Treatment with acid sodium 
phosphate, gr. 30, three times a day, and hexamine, gr. 30, at night. Urine kept continuously 
acid and tested daily for formalin. Tests positive on three occasions out of five, and 
doubtful once. Treatment caused such severe irritation of the bladder that it had to be 
stopped after seven days. No benefit from hexamine. 


(3) CASES TREATED WITH METHYLENE BLUE. 


(1) Female, aged 31. Excision of the rectum for cancer (‘‘C’’ case.) Urine free from 
pus before operation. Cystitis developed five days after tying-in of catheter. Treatment 
with hexamine, gr. 8, and methylene blue, gr. $, four times daily. No improvement after 
twenty-two days. (Fig. 15.) 















































Mexamine gr I sod bicarb or XXX 
Meth. blue gr'2 Pot ct gr XXX 
3Stime each day 4 hourly 


Fic. 16.—Methylene blue. Case II. 


(II) Male, aged 61. Excision of rectum for cancer. (*C”’ case.) Catheter tied in for 
three and a half days. Urine free from pus before operation. Catheter cystitis developed 
twenty-one days later. Treatment with hexamine, gr. 2, and methylene blue, gr. 4, three 
times daily for ten days, followed by alkalies for twenty days. No noticeable improvement. 
(Fig. 16.) 

(III) Female, aged 62. Excision of rectum for cancer. (°C case). Catheter tied in for 
four days. Urine free from pus before operation. Catheter cystitis developed four days, 
after perineal excision. Treatment with alkalies and methylene blue for twenty-nine days 
followed by hexamine and methylene blue for nineteen days. No improvement after 48 
days’ treatment. 

JUNE—JoOINT Dis. No. 6.—2 * 
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(LV) Female, aged 66. Catheter cystitis following operation for prolapse of rectum. 
Treatment with potassium citrate, gr. 30, every four hours for seventeen days, followed by 
hexamine and methylene blue for five days. No improvement. 


(4) CASES TREATED WITH ALKALIES. 


(I) Male, aged 50. Excision of rectum for cancer. (C”’ case.) Catheter tied in for 
five days. No pus in the urine before operation, but cystitis developed seven days later. 
Hexamine treatment for two days, followed by alkalies for twenty-eight days. Immediate 
relief of symptoms and disappearance of pus after twenty-eight days. (Fig. 17.) 

(II) Male, aged 39. Excision of the rectum for cancer. Catheter tied in for six and a half 
days. Post-operative cystitis developed one week later. Alkaline treatment continuously for 
forty-two days without any diminution of pus. 

(III) Female, aged 72. Excision of the rectum for cancer. (“C”’ case.) Catheter tied in 
for four days. Alkaline treatment for nineteen days. No diminution of pus or other sign 
of improvement. 

(IV) Female, aged 67. Excision of the rectum for cancer. (“C” case.) Cystitis developed 
twenty days after operation. Alkaline treatment for thirty-one days. No improvement. 
(Fig. 18.) 

(V) Female, aged 60. Excision of rectum for cancer. Case of diverticulitis. Cystitis 
developed five days after post-operative catheterization. Treatment with potassium citrate 
for seventeen days. Cystitis ran a course of only three weeks, and the patient appeared to 
benefit from the alkaline treatment. (Fig. 19.) 

This patient also received hexamine, 10 gr., three times daily, from the forty-ninth to the 
sixtieth day, but the pus had already disappeared when the hexamine treatment was begun. 


Dr. P. Hamill said that coliform infections were not only more common than 
coccal cases, but they came more frequently under the physician’s care. Hexamine 
and acid phosphate could not be pushed in early stages, because of the pain produced. 
He had tried putting cases on the free drinking of water, and he had been satisfied 
that the patient’s condition cleared up at any rate no slower than under hexamine. 
The difficulty was to get the patient to drink much when the urine was acid, as there 
was pain each time the bladder was emptied. If a patient could be encouraged to 
drink four or five pints a day, the pain seemed to disappear; he presumed that the 
acidity of the urine had not time to rise. Under the alkaline treatment one could 
render micturition painless, and so the advice to drink freely could be accepted. 

Methylene blue appeared to make the patient more comfortable, but not to 
decrease the amount of pus. When flavine, which produced a yellowish urine, was 
added to alkali comfort ensued more rapidly, which he regarded as a very important 
thing for the patient. Caprokol was expensive, but it produced comfort fairly soon. 
Instructions were given that when these tablets were being swallowed, little fluid should 
be taken. He, however, had found great difficulty in getting them down without the 
patients taking a good deal of fluid. If urine could be rendered bactericidal by drugs, 
that meant having gone a long way towards success. 

He would show on the epidiascope the chart of a reputed normal person who, 
while carrying on his ordinary daily routine, and taking a mixed diet, took capsules 
of caprokol up to twelve a day in number. Four hours after the last dose, a specimen 
of urine was collected, measured volumes were put up into tubes, and were adjusted to 
standard values of hydrogen-ion concentration. Overnight there had been prepared 
cultures in urine of Staphylococcus aureus and B. coli. The same quantity of infected 
urine was added to each tube containing 5 c.c. and a sample was taken out for control, 
duly diluted and plated out so that the colonies could be counted. The infected 
urines were then incubated for one and a half hours, as that was ahout the period 
during which the patient was able to hold his urine, and were plated out. With 
Staphylococcus awreus the infection of the urine was sufficiently heavy to produce 900 
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colonies on a plate, and that corresponded to an infection of the order of about a 
hundred million organisms per c.c. After incubation in this urine, whether acid or 
alkaline, only three colonies developed. Therefore, clearly the urine after the 
administration of hexyl-resorcinol was, in a test-tube, bactericidal to the Staphylo- 
coccus aureus. Nearly all the organisms were killed after exposure for an hour and 
a half. 

With B. coli only one or two million per c.c. were added; thirteen colonies 
developed from the control sample and from the acid and neutral ranges, after 
one and a half hour’s incubation ; but from the alkaline urine only one colony. This 
showed that whereas after hexyl-resorcinol the urine became potently antiseptic to 
Staphylococcus aureus, it had no antiseptic value towards B. coli until it was made 
fairly alkaline. 

He thought there was no disadvantage in making the urine alkaline when 
administering caprokol. 

It could be said that some progress had been made in the rational therapeutics of 
urinary infections, since there was now available a drug which made the urine 
bactericidal to one organism, though not to the one most commonly found. 


Mr. F. A. Jeans said he had been very much impressed by the statement that 
in cystitis the appearance of organisms in the urine preceded the bladder infection, 
and this had now been proved microscopically. Hippocrates observed that a patient 
who was going to have an abscess was more likely to show a rise of temperature 
than was one who had already got an abscess. It was a very ingenious method 
to take cases of traumatic cystitis for these pathological observations, because 
other factors could be excluded. 

In his experience the effect of hexamine in tuberculous kidney cases was to make 
the patients worse, but the condition might not be recognized until tuberculosis had 
been added to another infection. 

Urotropin would irritate the kidneys if there was nothing to counteract it. If, 
however, a kidney was full of pus, the formaldehyde combined with the pus and 
there was no irritation. 

He was struck with the frequency of cystitis after operations. It had been said 
that it was only the pathologist who found it out. In the new Journal of Urology 
Mr. Victor Bonney stated that nearly every woman who had had an operation was 
found to have B. coli in the urine soon afterwards, though not all complained of 
cystitis. The character of the urine could be altered; if acid, it could be rendered 
alkaline; if alkaline, it could be made acid. That procedure had often succeeded in 
relieving cases of his own. 


Dr. L. P. Garrod said he had begun some experiments with the idea of demon- 
strating that if a so-called urinary antiseptic would not make urine bactericidal, 
it would have a partial effect, i.e., it would retard growth. To determine the 
rate of growth of B. coli in the urine, a known number of B. coli was added to 
a measured quantity of sterile urine, and the mixture incubated, shake cultures being 
made from 0-1 c.c. after admixture and at intervals subsequently. There was a 
“lag” period of about two hours and then growth began. At about the seventh 
hour there were hundreds in the plate, and later still they were uncountable. In 
the case of acid urine, a plate at the seventh hour might contain only 300 or 400 
colonies, whereas in the case of alkaline urine they were uncountable in about four 
hours. It might be argued that alkaline urine passed shortly after a meal contained 
a substance which was nutritious and that growth was promoted by that, rather 
than by a favourable reaction. To show that this was not the case he acidified 
neutral urine by the addition of phosphoric acid, and neutralized the urine of pH 
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5°4 with normal caustic soda. By that means growth could be retarded or 
promoted in ratio with pH. These observations showed that to interfere with the 
growth of B. coli the urine must be made strongly acid, and that had been said to be 
very uncomfortable to the patient. He suggested that for the proper determination 
of the value of a urinary antiseptic, the method of growing B. coli in sterile 
normal urine from a person who had taken an adequate dose of the drug was one 
which ought to give some sort of accurate result. 


Mr. F. E. Feilden said he had tried most of the urinary antiseptics, and regarded 
as the most important urotropin with acid sodium phosphate, and flavine. There 
were many cases in which urotropin exaggerated the symptoms. His clinical 
experience made him much more impressed with flavine, which he had been using 
continuously for nine years. When first giving it by the mouth he began with 1 gr. 
thrice daily ; only a few patients tolerated that dose. He now gave only 3 gr. 
t.d.s., p.c., and he regarded it as one of the most powerful urinary antisepsis 
known. A strength of 1 in 300,000 was sufficient to inhibit the growth of 
gonococci. He thought it was more efficient when given with an alkali. 

Flavine appeared to be an ideal compound for urinary antisepsis, as it was 
chemically stable, relatively non-toxic, and non-irritating to the urinary tract. It 
was antiseptic in high dilution in urine of any reaction, and was apparently eliminated 
unchanged in high percentage by the kidney. 


Dr. Kingston Barton said there was no question that the easiest and most 
comfortable drug for use in ordinary cases of cystitis was urotropin (or hexamine), 
or one or two of the proprietary imitations. Dr. Hamill made it plain that, although 
the latest new drug killed the staphylococcus, it had no influence on B. coli, which 
flourished in an acid medium, particularly in children, and Dr. Hamill also showed it 
was the alkali treatment which reduced the B. coli. But it was absolutely necessary 
that the acidity of the urine should be tested, because so long as the urine was 
alkaline, hexamine was of no use; a drug which would restore the acidity was acid 
phosphate of sodium. 

A. simple way of making hexamine act efficiently was to avoid giving it in 
x large dose, especially at night, as at night it was very irritating to the bladder. 
Biochemists said that formaldehyde passed through so quickly that if it was to act 
on germs in the bladder it was important to give it frequently in small doses. 
One reason why hexamine was so much objected to by patients was that the formal- 
dehyde escaped into the stomach or intestines, causing a good deal of discomfort. 
That could be obviated by giving the drug one-half to three-quarters of an hour 
before meals, rather than with or after meals. 

Hurry Fenwick used methylene blue, combined with sandalwood oil, and in 
many cases of cystitis this oil was efficacious, methylene blue being active chiefly 
on the imagination. At the Section of Medicine Dr. Hurst had stated that he had 
kept the gall-bladder aseptic by giving heroic doses of hexamine, up to 200 gr. 
a day; and that discomfort was avoided by giving also enormous quantities of 
bicarbonate of sodium. He (the speaker) did not recommend that treatment in 
bladder cases, because if the bladder were flooded with alkali the patient would be 
made infinitely worse. 


Mr. John Everidge said he was pleased to have heard the remarks of the last 
speaker in favour of hexamine, but he was surprised that no allusion had been made 
to its additional value if given some time after the acid sodium phosphate. Clinically, 
the difference in the results of the two methods was very striking. 
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He had been impressed by the high incidence of cystitis from a tied in catheter 
after operations on the rectum. Inthe practice of urology the catheter was often 
tied in before operations on the prostate, and no severe cystitis was expected 
with such a procedure ; indeed, in most cases the urine remained pure for a con- 
siderable time. He had wondered whether, in some of the cases referred to, the pus 
in the urine was the result of cystitis, or whether there was a urethritis. Would 
Dr. Dukes say how the urine was collected and examined for pus; was it the 
urine the patient passed, or that obtained by the passage of a catheter? He thought 
the reason hexamine often failed in pyelitis was that it could not remain in contact 
with the infected area long enough. If these were cases of urethritis and the 
hexamine had only a short time in which to act, it would explain why hexamine was 
not more successful. 


Dr. George Graham regarded Dr. Dukes’ paper as a very definite contribution 
to the subject. Dr. Dukes and Miss Lepper, at a discussion in 1927, had shown that 
hexamine did nothing of any value, yet opinions were always being given by 
clinicians that hexamine was of great value. He (the speaker) had not seen a case 
in which it did any good whatever. Reference had been made to Dr. Hurst’s 
practice of giving large doses of hexamine with large quantities of alkali for 
disinfecting the gall-bladder. But when Dr. Hurst was asked whether he made a 
control by giving alkali without hexamine, he admitted he had never made that 
observation. 


Dr. Elizabeth Lepper said the result of their experiments was not that 
hexamine was no good: it was on the border line. In some acid urines there 
might be suflicient dissociation of the hexamine to produce an effect on some strains 
of coliform bacilli. 

The test for formaldehyde should be done at body temperature. There were 
certainly some cases in which hexamine would do good. She had been very much 
interested in Dr. Dukes’ paper, dealing with what could almost be regarded as 
experimental cystitis. There were several points about which she would like 
information. First, when the staphylococci appeared in the urine, were they in large 
numbers, or was it a matter of culturing to begin with? In the cases in which 
sterile cultures were obtained from the ureters, when a marked cystitis was present, 
the results were very interesting, owing to Dr. Dukes having established the fact that 
a severe cystitis could last several weeks without evidence of spread to the kidneys. 
She (the speaker) did not see why tying in a catheter should produce cystitis. Ina 
woman, slight movements backwards would be sufficient to carry organisms up into 
the bladder, but she did not see why, in the male, the presence of a catheter should 
produce cystitis. Would Dr. Dukes explain the difference in the type of catheter 
used when these infections did not occur ? 


Mr. J. Swift Joly said he felt the discussion had been a little disappointing, 
from the fact that there seemed to be practically no antiseptic which was of 
value at the kidney level. The greater part of the work which had been mentioned 
related to cases in which organisms flourished in the bladder, the most favourable 
type of case for the application of any antiseptic treatment. Even here the results 
were on the whole disappointing. 

At present he was very pessimistic about chronic infections of the kidney. He 
believed that any infection of the kidney, especially any coccal infection, which 
persisted for longer than a few months, would continue indefinitely and in 
time would become bilateral, resulting in the death of the patient. He had 
watched patients for fifteen or sixteen years, whose illness began with chronic 
infection before the War, and who were now dying off, though still comparatively 
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young. He had also been able to trace the gradual diminution in the functional 
integrity of the kidney as the years passed. When there was a coccal infection 
of the kidney associated with stone, the safest treatment for the patient and for 
the preservation of the other kidney, was the removal of the diseased organ by 
primary nephrectomy. If such a kidney were left, the infection tended to persist 
in the great majority of the cases. If the surgeon did not like acting as radically 
as that, it could be said that if the condition persisted after nephrectomy or pyelo- 
tomy, the kidney should be removed; otherwise the spread of the infection would 
be a threat to life. 

[t was curious to note how few symptoms were found to occur in chronic infections 
of the kidney. A man came to his (the speaker’s) out-patient department in 1919 
with a staphylococcal infection of both kidneys. The X-rays and a pyelogram did 
not show anything abnormal, and renal function on both sides was good. He did 
all he could, by means of oral medicine, and washing out the kidney, to cure him, 
but failed. He then lost sight of the man. He returned over a year ago with 
enormous calculi in both kidneys. The patient had since died from his urinary 
infection. That was a pure Staphylococcus aureus infection, persisting for ten 
years. He was at aloss as to what to do for those cases. There was very great 
need for a therapeutic agent for such conditions, but at present we were unable 
to control the infection. 


Dr. Langdon Brown (in reply) said he agreed that the discussion had been, in 
some respects, disappointing; the reason was that it was a disappointing subject. 

The discussion had shown that of all the drugs which had a great popularity, 
there were few about which there was so much difference of opinion as about 
hexamine. It was a fact that at present there was very little satisfactory evidence, 
pathologically, as to the efficiency of drugs in common use. And yet there was 
much clinical evidence that patients could be made more comfortable by their use. 
There the matter must be left for the present. He was left with the idea that there 
must be something in the climatic conditions of America which rendered urinary 
antiseptics more effective than in this country. 

Dr. Graham had remarked that no control had been carried out in regard to 
hexamine in the gall-bladder cases, and raised the point whether the change in 
such could be attributed to alkalies. He (tine speaker) had effected a control in the 
following way: he had seen patients suffering from biliary fistula pass colourless 
urine on hexamine and alkalies, so, recently, he gave alkalies only to a female 
patient whose gall-bladder had been drained, and no such change occurred. That 
showed that there was some change produced by hexamine plus alkalies which was 
not produced by alkalies alone. 


Dr. Dukes (in reply) said he wished again to make it clear that his remarks 
applied only to catheter cystitis following surgical excision of the rectum. In that 
operation the urinary tract was not opened in any way, and the form of catheter 
cystitis which developed under those conditions was not necessarily the same as 
that which might, or might not, occur in urological work. 

He could best answer the questions put by saying how this cystitis was found 
to be occurring. In the past patients were drained with a retained or indwelling 
catheter, which was closed with a wooden peg. He found that the infecting bacteria 
spread up the column of urine within the catheter to the bladder. The point of 
entrance was the junction between the wooden peg and the catheter itself. This 
was proved by the fact that by substituting another method of sealing the catheter, 
patients now successfully went through all manipulations of the operation of 
excision of the rectum without having pus in the urine on any day after the 
operation. It would be out of place at that moment to describe the apparatus in 
detail, but the references in his paper would direct attention to the full description 
already published. 
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All the cases described were cases of cystitis. The proof was that many of the 
patients had been cystoscoped and he had collected urine from the bladder and from 
the ureter ; in the majority of the cases the infection was localized to a cystitis, but 
such an infection might spread from the bladder to the kidneys. He had carried 
out post-mortem examinations on patients and proved the existence of secondary 
pyelonephritis in one case. Catheter cystitis could not be spoken of as a negligible 
disease. It caused very few symptoms attributable to the urinary tract, but it was 
the cause of much ill-health, and might spread to the kidneys, or become a chronic 
infection. 

He did not suggest the administration of large quantities of alkalies as a routine 
In the twenty-eight cases he was dealing with, the only measure which brought 
relief and tended to shorten the duration of the disease was that of keeping 
the urine alkaline. It was not necessary to use large doses, only enough to make 
the urine alkaline to litmus; alkalies were only required when a patient complained 
of disagreeable symptoms connected with micturition. 

















JOINT DISCUSSION No. 7. 
Section of Dermatology and Section of Epidemiology and 
State Medicine. 


[March 21, 1929.} 
DISCUSSION ON INDUSTRIAL DERMATOSES : THEIR 
CAUSATION, RECOGNITION, PREVENTION AND 
TREATMENT. 


Dr. J. M. H. MacLeod said that the subject of debate was so large that in one 
sitting no more could be done than touch the fringe of it. 

He would remind those present that the recognition of injury to the skin from 
contact with irritants in the course of occupations dated far back. There were 
references to it in Celsus. Agricola, the father of mining, writing in the sixteenth 
century, referred in De Re Metallica to the dangers of ulceration of the skin from 
contact with corrosives, and spoke of the lesions so produced under the graphic 
heading The Black Pompholyx.”” He also referred to the baneful action of a certain 
kind of  cadmia,’’ now recognized as arsenical cobalt, which ate away the skin of 
the hands of workmen, and necessitated the wearing of long gloves as a protection in 
handling it. 

The references to occupational dermatoses in English medical literature were few 
and far between until Percival Pott wrote his classical paper on “ Chimney-sweeps’ 
Cancer’ in 1775. But, as faras the speaker could find out from the literature, it was to 
Robert Willan the profession was indebted for the first systematic description of the 
subject ; he graphically described the “ psoriasis palmaris ‘’ of shoemakers, dermatoses 
in metal workers, grocers’ itch, and washerwomen’s eczema. We had gone far since 
those days, and occupational dermatoses were now familiar everywhere. The 
passing of such measures as the Workmen’s Compensation Act, and the development 
of industrial insurance, had given prominence to industrial dermatoses; while in 
Whitehall the activities and the reports of the Medical Department of the Home 
Office and the Ministry of Health had shown a vast total of lost time on this account, 
and had suggested measures which could best be adopted for their prevention. 
However, many problems still remain to be solved. 

Often the cause of the trouble was unknown. In the case of bakers’ itch alone 
there was a large variety of opinion. Some had suggested that the cause was a 
yeast parasite, while others attributed the condition to imperfect cleansing of the 
hands. 

Idiosynerasy and allergy—-two wide problems—existed as etiological factors. 
These subjects stood in need of further elucidation, both at the hand of the physician 
and the bio-chemist. 

Again, many cases of dermatitis came under the cognisance of physicians whose 
experience in dermatology was limited, with the result that not a few cases were 
labelled occupational dermatitis without justification, as they might be caused by 
some pre-existing skin disease, a parasitic infection, or some congenital defect. 

He hoped that this debate would help towards the solution of some of these 
problems; also that it would forge a closer link between those concerned with 
liagnosis and treatment and those occupied in devising preventive measures for factory 
nd workshop. 


Dr. Sibyl Overton (H.M. Inspector of Factories): The subject of trade, or 
ccupational, dermatitis has of recent years forced itself into prominence because it is 
if the greatest importance to the individual worker and to the nation. When it is 
emembered that even one attack of dermatitis may prevent a skilled worker from ever 
gain pursuing his trade, the individual importance is not far to seek ; and the fact that 
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nearly three thousand days’ work (reckoning but three days’ disablement for each 
certificate—a decided under-estimate) were lost in 1927 from trade dermatitis in 
factories, brings home the national importance of its recognition and treatment. The 
Workmen’s Compensation Act returns for 1927 show that, for factories, more 
certificates of disablement were issued for skin affections than for any other 
compensatable condition. Indeed, of 1,394 cases of industrial disease in which first 
payment was made in 1927, 879 were for dermatitis—excluding returns for chrome and 
epithelicmatous ulceration, which amounted to about 100 cases. We need not stress 
here the enormous outgoings in compensation costs, but simply record that since the 
passing of the Workmen’s Compensation Act in 1906 there has been an increasing 
number of claims on account of dermatitis, contracted by the worker in the course 
of hisemployment. It is possible that herein lies the explanation of the apparent 
truth of the widely proclaimed reproach that there never was so much trade 
dermatitis in the older days. In 1908—two years after the Workmen's Compensation 
Act was passed—compensation was claimed by nineteen on account of ‘ eczematous 
ulceration of the skin ” ; in 1927, as we have seen, 897 persons claimed and obtained 
their first payment for dermatitis—a term which by that time had officially replaced 
“eezematous ulceration.” 

What do we know of the etiology of this condition, which depletes the ranks of 
the workers and is so heavy a tax on industry? Industrial dermatitis may be 
produced by a vast and ever-increasing array of irritants of animal, vegetable, or 
mineral origin. Our knowledge, obtained by medical inspection of factory workers, 
is corroborated and widened by the system—part compulsory and part voluntary 
of reporting cases of industrial dermatitis. By an Order of 1919 notification is 
compulsory of all cases of ulceration in factories and workshops due to chromic acid 
or bichromate of potassium, sodium or ammonium, and of epitheliomatous ulceration 
due to tar, pitch, bitumen, mineral oil or paraffin, or compounds or residues of these 
substances. 

Chrome was found to be responsible for fifty-five cases in 1926 and for seventy in 
1928. These cases occurred in the manufacture of chromates and bichromates of 
potassium and sodium and of chrome dyes, in the dyeing and finishing industry, in 
chrome tanning and in other processes, e.g., French polishing. The increase in 
1928 is largely due to the new processes of chromium plating and anodic oxidation, 
the latter rendering aluminium parts of seaplanes resistant to sea water. 

The reported cases of epitheliomatous ulceration due to the above substances, 
include cases from : (i) Cotton mule spinning; (ii) patent fuel works, where pitch is 
the irritant; (iii) tar distilleries; (iv) gas works (pitch and tar). 

By far the largest group includes the cases of dermatitis not compulsorily 
reportable. In this the employer is working with us in the desire to stimulate 
prevention of dermatitis by an increased and widening knowledge of its location and 
cause, and every year sees a larger number of such cases voluntarily reported. In 
1925 there were 336 such cases, while in 1928 this number was practically doubled.’ 
With each report there is the opinion of the certifying surgeon, appointed under the 
Factory and Workshop Act, together with, in most cases, a technical description by 
the factory inspector of the processes involved. 

Among the causative agents of dermatitis stated in these reports, alkalis have held 
first place for the last three years. This bears out the acknowledged fact that the 
horn-cells of the epidermis are far more tolerant of acids, and in stronger solutions. 
than of alkalis. Alkalis have a macerating action on the keratin of the skin, and 
the horn-cells, the function of which is to protect the more delicate structures beneath 
them, become disorganized, separate, and thus allow the irritant to penetrate th: 
first line of defence. Other important causes of industrial dermatitis are de-greasing 
agents, such as turpentine and substitutes, paraffin, petrol and naphtha. Sugar was 





: 1 See Annual Report of the Chief Inspector of Factories, 1928. 
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held responsible for 5 to 7 per cent. of the cases for the last four years, while dough, 
suggested as the cause of baker's dermatitis, contributed from 4 to 11 per cent. of the 
voluntarily reported cases for this period. 

Dyes, particularly the sulphur and basic, seem to produce about the same number 
of cases as does sugar, but we have no figures to compare the respective personnel in 
contact with these irritants. “ Accelerators ”’—substances introduced into rubber- 
mixings to shorten the time required for vulcanization, e.g., a compound of formal- 
dehyde and para-amino-dimethyl-anilin and hexamethyl tetramine, to quote two— 
are responsible for folliculitis in the presence of heat and friction. Mixers, who may 
handle many accelerators without special precautions, seem comparatively free; 
heat and friction are less apparent in this process. Phosphoric acid, in the sweat, 
with hexamethyl tetramine, is said to form acetaldehyde, which in turn breaks down 
in the presence of oxygen to produce formic acid. Tri-nitro-toluene and di-nitro- 
chlor-benzol appear but rarely ; they are recognized as skin irritants and contact is 
reduced to a minimum, while susceptible subjects are quickly weeded out at the 
first sign. 

De-greasing agents such as alkalis, turpentine, parattin, etc., claim their victims, 
but over-lubrication of the skin by oil, together with other factors, annually swells 
the number of eases. The other factors here are (i) minute particles of filings, i.e., 
in engineering shops, mixed with the oil and causing injury, micro- or macroscopic 
in degree, followed by (ii) infection ; (iii) absence of cleanliness of person and 
clothing, in the instance of a sebaceously active type of person, the male adolescent, 
who predominates in engineering shops. 

Engineers—a conglomerate crowd, varying from a constructive engineer to a 
young person attending an automatic machine—are the class on which, judging 
by these voluntary returns, industrial dermatitis levies the heaviest toll. Apart 
from any comparison of relative numbers employed in this or other industries, 
16-3% of the voluntarily reported cases in 1928 were among “engineers.” After 
these come bakers and flour confectionery workers, but with a considerable drop to 
8-8%.  Platers, and dyers with calico printers, etc., run very close for the third 
place; and painters are not far behind these. 

A few facts as to the ages and previous history of the cases reported for 1928 are 
of interest : 

(1) In 16-5% of the male, and in 8-8% of the female cases there have been one or 
more previous attacks ; in 23% of the reported cases among women between 30 to 40 
years of age there had been a previous attack. 

(2) The largest number of male cases occurred between the ages of 20 to 30 years 
(in 18% of these there had been a previous attack); female cases were found at a 
maximum below the age of 20, and even at this age in over 6% there had been an 
earlier attack. 

Such a number of cases among young workers, with nature in the form of 
recuperative horn-cells on their side, leads one to suggest that many cases in these 
age-groups at least could be prevented ; whilst so large a number of persons recording 
recurrent attacks emphasizes the precariousness of the position of a worker who once 
contracts dermatitis. As one might expect, a high percentage of the reported cases are 
among men over the age of 50, while 50% of males, admitting a previous attack, were 
over 40; among the female cases only 13-3% were over 40. To this must be added 
the fact that women over 40 years old in industry are comparatively few. 

On the subject of recurrent attacks of dermatitis, wood-workers seem to be those 
for whom a return to the original occupation after an attack of dermatitis is most 
likely to prove unfortunate, whilst this risk to dyers and bleachers, bakers, with 
pastrycooks, rubber workers (generally exposure to “ accelerators”), chemical and 
sugar confectionery workers, in this order, seems to be considerable. This statement 
is based on a serutiny of the cases of dermatitis voluntarily reported in 1928, and 
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must receive only the credence due to statistics recorded over a short period. It is 
interesting to note, however, that the industries in which recurrent attacks are 
frequent coincide with those which would be held responsible on the grounds of other 
evidence. 

Peculiar interest attaches to the subject of dermatitis among preparers of food- 
stuffs. The disease among bakers and pastrycooks has been compensatable since 
1907, and the apparent increase, some years later, in the number of cases in these 
trades has been attributed to many coming to light in consequence of the Workmen's 
Compensation (Dermatitis) Order of 1923. This Order was made in recognition 
of the view that a criterion of incapacity, for one particular process, by reason 
of “dermatitis from dusts and liquids,” might involve hardship on the older 
workers of a trade. Work of another kind for them might bring substantial 
financial loss at an age when prowess at other work would be hard to acquire. 
It has been suggested that, when this Order came into force, bakers and pastrycooks 
who had continued their work under the old régime, suffering from dermatitis, 
now claimed compensation in circumstances more favourable to them, thereby 
temporarily swelling the number of compensation cases. In an attempt to estimate 
the real extent and causes of dermatitis among bakers and pastrycooks, over 400 
such occupied workers were examined in 1925 in all parts of the country. Of these 
only twelve—nine of whom were bread bakers—were suffering from dermatitis. 
There is a very definite relation between dermatitis and hand-kneading of dough. 
Of these nine bakers three worked with mechanical dough-mixers, requiring 
® minimum of handling of the dough; these three cases were slight. The 
remaining six, however, were hand kneaders; of these six, four were severel\ 
affected. All the ingredients of bread—flour, alone, or by reason of “ improvers,”’ 
salt and yeast—have been claimed as the cause of the trouble. The flour- 
milling industry took up the question and formed a dermatitis committee of 
their own to report on the subject. After an exhaustive questionnaire to the 
personnel of the flour-milling industry, the conclusions reached were that “ workers 
in flour mills are affected to a less extent than the average population.”” As to 
chemicals, introduced to improve and bleach flour, nearly twice as many cases 
occurred among those who did not come into contact with these substances as among 
those who did. This agrees with our opinion formed from a study of processes for 
the manufacture of flour-improvers, and with the facts that the improver is present in 
very small proportions in the flour (about 1 in 1800), and that rapid chemical 
decomposition takes places in contact with dough. No relation was discovered 
between the use of self-raising flour, containing sodium tartrate and soda in larger 
proportions than ordinary flour, and the occurrence of dermatitis. Dermatitis among 
bakers, therefore, by a process of exclusion, may be attributed to the reaction of the 
skin to dough, which is hygroscopic. In the heat of the bakehouse, sweat and 
sebaceous glands are active and their follicles relaxed. Maceration of the horn-cells 
results in loss of the integrity of the natural protectors of the skin. Together with 
these changes, coarse abrasions may readily be caused when the dried and hardened 
dough is removed, often from a hairy skin, by the use of a rough sacking towel, or 
by the aid of a blunt knife—to quote the actual habits of the trade! How great a 
part in the original or subsequent attacks is played by protein sensitization is a 
subject for speculation, but it is probable that the prevention of dermatitis 
among bakers and pastrycooks lies in the preservation of the normal protective 
horny layer of the epidermis, without excessive sweating or pathological dryness of 
the skin. 

An inquiry into dermatitis among sugar-confectionery workers, with a view to 
estimating its extent, has recently been concluded. Among some 1,200 sugar- 
confectionery workers, including fruit packers, only 1% were found to have dermatitis. 
This indicates that the incidence in such work is neither so great nor so serious 
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in degree as that among bakers and pastrycooks. I know of theories, but of no 
very convincing one, as to why the combination of sugar and fat should be more 
productive of dermatitis than either of these ingredients alone; yet the importance 
of the alliance in the incidence of dermatitis in certain processes of biscuit-making 
is a proved fact. 

Sugar, like flour, is hygroscopic, and its sharp-edged granules cause mechanical 
irritation. In addition, there are minor injuries, in the way of cuts and burns, to 
which sugar-confectionery workers are only too liable. Injury, micro- or macro- 
scopic, allows penetration of the sugar, together with a retinue of bacteria assured of 
rations to their taste. 

The dyeing industry, together with calico bleaching and printing, is well known 
to be responsible for many cases of trade dermatitis annually. Of 427 workers in 
these trades who were examined in 1925, 9-4 per cent. were carrying on their 
occupations with dermatitis. This is a large proportion, but the degree was 
generally slight. “Para” red (diazatized paranitranilin) has been widely blamed, 
but is only directly responsible for a very small percentage of cases. It seems 
possible that the skin of a very few is especially susceptible to the action of this 
dye. What seemed much more likely to be the cause of so much dermatitis was the 
almost universal use of a mixture of bleaching powder and soda ash to remove 
colour staining from the skin. This “ chemic,” as it is called, might have been left 
on the skin after it had achieved its decolorizing object. It is worthy of emphasis 
that an enormous number of cases of trade dermatitis are caused annually, not by 
the substances encountered at work, but by their removal by methods harmful to 
the skin. 

The french polisher removes the stains arising from his occupation with soda- 
water of varying strengths (the stronger, the quicker the toilet), or with methylated 
spirit. Painters acquire skin disease, not from their paints, but from the use of 
turpentine or its substitutes. Alkalis in some form or other are always appearing 
as cleansers. Paraffin to remove grease from the skin takes its toll, together with 
other de-greasing agents such as turpentine, petrol, naphtha, acetone and substitutes, 
methylated spirit, ete. 

Continued efforts are being made to bring to the knowledge of those concerned 
the least harmful methods of removing the signs of toil from the skin, while there is 
scope here for the work of an experienced chemist. We have learnt that oxidizers 
and reducing agents are indispensable for removing stains from dyes on the skin. A 
useful reducing agent is a five per cent. solution of sodium hyposulphite, and this 
has proved of value in preventing dermatitis, which is liable to occur if “‘ chemic ”’ is 
used for the purpose of cleansing. Half-a-pound of washing soda to a gallon of 
water is of sufficient strength for French polishers—they prefer it stronger—wbile 
cotton-seed oil may be used in place of turpentine as a paint remover. Of course, 
whatever agent is used to remove dyes or stains from the skin must itself be re- 
moved, preferably by ranning warm water. 

A discussion on the prevention of industrial dermatoses is inseparable from a 
description of the causes. With such an annual array of cases of dermatitis in 
factories and workshops, it requires courage to declare that the great majority of 
these are preventable. But this is the opinion arrived at after close investigation of 
somes thousands of cases. The worker values his hands as essential tools in that 
he recognizes that accidents leading to maiming will seriously impair, or even put 
an end to, his efliciescy; but what he does not sufficiently realize is that the 
premium tobe paid for insurance against an attack of dermatitis, which may 
permanently foreclose his industry, is daily care and attention to the condition of 
his skin. The truism “remove the cause’ does not spell the prevention of trade 
lermatitis, for dermal irritants have necessarily to be handled, and the problem is 
rather as to how this may bedone with safety. 
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As a result of practical experience the following methods have been found 
effective, and all have a common object of maintaining the integrity of the protective 
layer of horn cells. 

(1) Emollients before and after work.—In work involving contact with de-greasing 
agents such as alkalis, turpentine, paraffin, petrol, etc., this is particularly necessary, 
whilst many an old haker has told me that he attributes his immunity from 
dermatitis to smearing fat on the hands and arms before handling dough. This of 
course facilitates as well the removal of the latter. 

(2) Complete removal of the irritants encountered at work, by harmless methods, 
several times per shift. : 

(3) Inspection of hands and arms by experienced observers to enforce (a) Early 
treatment of minor injuries, cuts, burns, ete. Experience shows that dermatitis 
is often preceded by such injuries, which may determine the site of origin of the 
skin reaction. (b) Scrupulous cleanliness of hands, arms, and overalls. The fore- 
arm is too often exposed in industry, and is frequently rubbed on a dirty overall, 
with resulting injury to the skin. (c) Removal from irritants and prompt treatment 
of early cases. 

As an example of the value of systematic inspection of workers’ hands may be 
cited the good results from this method in the reduction of dermatitis in the 
manufacture of chromates and bichromates of potassium and sodium. In this 
industry regular medical inspection of the workers is compulsory, and where raw 
materials are “ ground” or crushed by machinery, protective clothing, with respi- 
rators for packing, is required. For some time after the issue of this Order, most of 
the reported cases of chrome ulceration (and this condition occurring in a factory 
or workshop is compulsorily notifiable) continued to occur, in the manufacture of 
chromates and bichromates, but soon (it may be inferred, as a direct result of the 
enforced care and supervision of the workers) cases from these branches became 
fewer in comparison with other industries in which chrome was used without these 
safeguards. 

In 1928, only three cases out of a total of 70 persons occurred in the manufacture 
of bichromates, etce., while a new and unregulated process—that of chromium plating 
—contributed no less than seventeen. 

Periodic inspection of workers, with a view both to prevention and to early 
detection of dermatitis, is required by a more recent Order for certain processes in 
biscuit factories. This and other requirements, directed to the end just stated, 
appear by results to have attained their object. 

Recognition.—What of the recognition of dermatoses as being of industrial 
origin? There is no doubt that the more one sees of occupational dermatitis, the 
more inclined is one to suspect it in every case, and to keep in mind the possible 
hazards in an often inadequately-given history of occupation. Certain irritants, 
notably those such as chrome and alkalis, that more often produce localized lesions, 
besides causing a dermatitis, are quickly recognized. Of course, the site is of 
importance in determining the stiology of dermatoses, but the value of this may not 
always be apparent unless it is recognized, for example, that in workers in wet 
processes—notably dyeis, chemical workers, and sugar refiners, the feet and legs are 
often first or alone affected. Then, with dusty processes, there is practically no 
limit to the penetration of such dust, and the site of the lesion may be determined 
by local sweating, on the forehead especially, where caps are worn, viz., in wood 
working, flour-packing and dough-mixing. Thethighs may be affected from irritation 
caused by oily overalls and trousers worn by engineers and metal workers. 

Much might be written on recognition in the early stages; further difficulties 
arise when the case is seen at a later stage, when, perhaps, the condition is wide 
spread over the body, and it needs an alert and inquiring mind to distinguish 
between occupational dermatitis and that due to non-industrial conditions 
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Knowledge of irritants encountered in apparently innocuous occupations is of 
great importance. The presence of formaldehyde (to check the growth of moulds) in 
minute proportions in adhesive pastes, has caused dermatitis in letterpress printers 
and among labellers, where otherwise the causation might be put down vaguely as 
friction. Formaldehyde, with phenol, enters into the manufacture of a comparatively 
new group of synthetic resins. 

“ Cleansing and repairing’ in the manufacture of boots and shoes does not admit 
of the obvious interpretation. Patent cleansers contain varying proportions of 
ammonia, and to this dermatitis is attributed. The usual ingredients of repairing 
solutions, which may cause skin trouble, are commercial methylated spirit and 
wood alcohol. 

Tobacco leaf is treated with oil and, in the past, operatives in this trade have 
iequired oil acne of the forearms from attending machines. 

Several cases of dermatitis, characterized by extreme rapidity of onset, resulted 
from the use of a casein glue containing a lime salt, in the construction of cork 
“liners,” a form of tree for displaying shoes. 

To quote other difficulties, the description of occupation may be accurate but yet 
not give a good clue to the hazards of the occupation. It may be that a fitter 
presents himself with dermatitis; you cogitate—it does not look like that due to oil, 
paraffin or alkalis—it is too acute and widespread. Has he been basking in the sun 
at the seaside or tinkering with something at home? One may well be suspicious 
in cases of fitters and lahourers, but we may find that this one has been repairing 
the plant in the dinitrochlorbenzol department of a chemical works. 

There are still many unsolved problems in this subject of skin affections of 
industrial origin. Elucidation of these problems becomes more practical when 
there is a gathering for this purpose between those whose chief experience lies 
in the clinical and curative aspects, and those who, as official medical officers, 
have access to the source. 

Only by means of such an alliance can we hope to rout from its unenviable high 
position, among diseases that incapacitate the worker, the many-headed hydra of 
industrial dermatoses. 


Dr. William Dyson: The subject under discussion covers a large and ever- 
increasing field. I shall therefore confine my remarks to cases which are 
indistiguishable from cases of dermatitis commonly described as eczema. 

These cases are commonly seen in bleachers, dye-workers, chemical-workers, 
plasterers, rubber-workers, french-polishers and hairdressers. The legal definition 
of trade dermatitis is “a dermatitis caused by long exposure to the action of 
powder or liquids.” 

This definition does not cover the cases which are now accepted as falling under 
this category, in fact any dermatitis appearing on the hands and forearms of a 
workman is accepted by most certifying factory surgeons as being of industrial 
origin. 

This being so, the definition of eczema as “a _ superficial, non-microbic 
inflammation of the skin, caused in all cases by external irritation in a predisposed 
subject,” with the addition of the words “ in a manual worker ” would be applicable 
to a trade dermatitis of the eczematous type. I recognize no difference between an 
eczematous trade-dermatitis and eczema. 

There are certain characteristics common to these cases. The inflammation at 
first appears at the site exposed to the external irritant; when the inflammatory 
process has subsided, the skin remains for a long time in an extremely sensitive 
state, and even when it appears to be absolutely normal, friction or any kind of 
external irritation will produce an erythema corresponding to the previously inflamed 
area. This points to the fact that the skin has not fully recovered, and indicates 
that the man cannot resume his occupation without danger of an early relapse. 
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This vasomotor disturbance is not peculiar to trade dermatitis, but is seen also 
after eczema. 

If the eczematous outbreak be prolonged, or the patient has repeated attacks, 
sooner or later a general sensitization is developed and the patient will react to an 
external irritant on any portion of the skin. 

Predispositions.—Any state which predisposes to eczema will also predispose to 
a trade dermatitis. Hyperidrosis is a common factor in its production, especially 
among bakers, workers in dust, cement-workers, and dyers. In these cases the 
dermatitis occurs generally as a vesicular eruption between the fingers and on 
the hands, simulating cheiropompholyx ; the arms may also be attacked, and, as a 
rule, the lesions produced are vesicular in character. Prosser White regards 
hyperidrosis as a symptom, but, as we do not see these cases until dermatitis has 
developed, I regard it as a predisposing cause. 

Xerodermatous and ichthyotic subjects are more susceptible than others, as in 
these cases we havea deficiency of the natural protective fat-secretion. The eruption 
commonly takes the form of ringed, vesicular, or—if the inflammatory process be less 
acute—erythematous and squamous patches on the back of the hands and forearms. 

This type of eruption is seen in any worker who uses spirit in his trade. As age 
advances the glandular activity diminishes, more especially that of the sebaceous 
glands, and a condition of skin arises analogous to xerodermia ; in consequence of this 
change, workers who have been free hitherto develop a susceptibility. 

Lastly, the question of idiosyncrasy arises. Certain apparently normal individuals 
exhibit a specific irritability of the skin in the presence of substances which give rise 
to no trouble in most people. Fortunately these cases are rare, and must be 
classified as abnormal, and therefore outside the scope of this discussion. 

Sensitization.—The liability to relapse in trade dermatitis is well recognized, not 
only by the medical profession, but also by employers, and it is very difficult 
for a man who has had an attack to obtain work again in his former trade. 
Bakers require a signed declaration stating that the workman has not had a previous 
attack of dermatitis. 

Prolonged or repeated attacks of dermatitis may produce a general sensitization 
which has many of the characteristics of an “ anaphylactic state.” I agree with 
Prosser White that a specific sensitization such as is seen in primula dermatitis is 
rare, but a hypersensitive condition of the skin, both local and general, is common, 
und when this state is developed, the skin will react to any irritant, as well as to the 
specific irritant which was the original cause of the attack. 

In my experience seborrhcea and secondary pyogenic infection favour the 
development of a general sensitization; it may arise, however, without either of 
these factors being present. 

The question of sensitization opens up a large field for investigation. 

In a communication to the Dermatological Section of the British Medical 
Association at Nottingham in 1926, I suggested that the epithelium was a secretory 
organ, and sensitization an anaphylactic state, set up by the absorption of protein 
from inflamed epithelium. 

This supposition is not new, as Heyde and Vogt in 1923 stated that in their 
opinion burnt or damaged epithelium might act on absorption as a foreign albumin 
and produce a state of hypersensitiveness—‘‘an anaphylactic state.”! That 
stimulation of the epithelium has a powerful influence on general metabolism is 
well illustrated by the results of exposing the skin to ultra-violet radiation. In my 
opinion the result of exposing the skin to light is increased epithelial activity, the 
products of which are carried into the general circulation. This view is supported by 
the fact that the erythema resulting from exposure to ultra-violet light appears six to 
eight hours after exposure, and is therefore a secondary manifestation, and not due 


1 Zeitschr. f. d. gesammte experim. Med., 1913, No. 1, 59. 
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directly to the action of light on the autonomic nervous system. If the erythema 
were the result of the action of light on the nervous system, the dilatation of the 
capillaries would begin immediately. 

The beneficial results of the treatment of eczema with X-rays are especially 
evident in the dry pruriginous type. I find that small unscreened doses at weekly 
intervals give the best results. If the above-stated theory be correct the action of 
X-rays could be explained as follows: The sensitized condition, being similar in 
character to an anaphylactic state brought about by absorption of products from 
inflamed epithelium, the treatment by X-rays causes a small repeated dose of the 
sensitizing agent to be absorbed, and in this way produces an anti-anaphylactic state. 

A high blood-sugar content has been found in a large number of cases of 
dermatitis (MeGlasson).’ To ascertain whether this had a bearing cn the problem 
und to seek the cause of the increase of the blood-sugar content, we examined over 
fifty cases of all types of eczema and eczematous trade dermatitis. 
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These cases show that when pruritus was intense and there was no discharge, 

he average blood-sugar was high: but when the inflamed surface was discharging, 

the average blood-sugar content was less (see chart). This suggests that when the 

products of inflamed epithelium are absorbed into the circulation the blood-sugar 
1 Arch. of Derm. and Syph., November, 1923, p. 669. 
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content tended to be high, whereas when these products were discharged on the 
surface, the blood-sugar content tended to be low. 

It was suggested that these results might be due to the liberation of histamine 
from the epithelium, which causes a liberation of glycogen from the liver by 
stimulating the secretion of adrenalin. 

We tried to ascertain whether injections of histamine would raise the blood- 
sugar content: the results were negative :— 

In ten normal cases 0:4 mgm. was injected. In ten normal cases 1 mgm. was 
injected. In ten cases of various types of dermatitis 0-4 mgm. was injected. 

A case of urticaria showed a marked blood-sugar increase after the injection of 
0:4 mgm. 

This suggests that when sensitization is established a high blood-sugar content 
is to be expected. 

If sensitization be an anaphylactic state, then, by giving small repeated doses of 
the toxin which produced this state, an anti-anaphylactie state could be established, 
and the patient gradually de-sensitized. 

One c.c. of either blood-serum or whole-blood was injected at weekly intervals 
(we noticed no difference in the results in cases treated by whole-blood or with serum). 

Seventeen cases have been treated by this method, two of which I discard, as 
the patients had suffered from dermatitis only for four and six weeks respectively ; 
the other fifteen patients had suffered from relapsing dermatitis for periods varying 
from three months to twenty years, and were selected from cases which showed 
evidence of sensitization manifested by presenting lesions in regions other than those 
exposed to irritation. Two of these cases were of the prurigo of Besnier type of 
dermatitis, one was in a patient suffering from ichthyosis, whilst a fourth was 
associated with varicose ulceration of the leg. None of these four patients responded 
to treatment. 

Of the remaining eleven cases one patient was clear after eleven injections of 
serum but relapsed in seven weeks, and when injected subsequently showed no 
improvement. In the remaining ten cases the patients made steady progress towards 
recovery, in most cases the itching ceased after one or two injections; only one of 
these cases has relapsed up to date. 

I draw no conclusions from these results, but suggest that future research on 
these lines might prove fruitful. 

Prognosis.—The prognosis depends on the duration and number of previous 
attacks. In the first attack it is good, in the absence of any obvious predisposing 
cause, provided a sufficiently long time is allowed to elapse after the skin is 
apparently normal for the vasomotor hypersensibility to disappear. With a local or 
general sensitization the prognosis is bad and a relapse is almost certain. 

Treatment.—Protection from all sources of irritation, including soap and water, 
exposure to weather, and sudden changes of temperature. 

If hyperidrosis be present a lotion is indicated; in patients with a dry xero- 
dermatous skin, ointments give the best results. Tar is often of great service. When 
sensitization is present I find X-rays and silver nitrate most valuable ; the judicious 
use of these remedies shortens the time required to de-sensitize the skin. 

Prevention.—In trades in which trade dermatitis is common: (1) All workmen 
should be examined before engagement ; (2) all workmen should undergo periodical 
medical inspection ; (3) the indiscriminate applications of emollients as a prophylactic 
measure should not be recommended, as in certain cases, especially in sufferers from 
hyperidrosis, it is more likely to do harm than good. 

The submission of all cases of suspected trade dermatitis to a specialist would 
avoid grave errors in diagnosis and would safeguard both the man and the employer. 

I take this opportunity of thanking Dr. Somerford, who is responsible for the 
work on blood-sugar and histamine ; also Dr. Marianne Peach, who has carried out 
all the blood-injections and has kept notes on the cases. 
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Dr. N. Howard Mummery: My contribution to the subject deals with 
industrial dermatitis in a large food-manufacturing and catering firm having 
distributing, transport and ancillary services. 

The first consideration of the industrial clinician is to safeguard the interests of 
his firm and of its employees by preventing the occurrence of skin diseases, curing 
patients without loss of working time, or, at the worst, reducing incapacity and 
compensation. To these ends he must institute the means of prevention, and apply 
appropriate treatment at the factory clinic, sending to hospitals or specialists only 
such cases as need in-patient treatment, more exact diagnosis, or remedial methods 
beyond his scope. He sees and treats the earliest signs of dermatological conditions 
at a stage seldom seen in hospitals. One of his greatest difficulties is that the 
employer's liability for these dermatoses appears to rest upon no scientific or practical 
hasis, but upon opinions expressed and certified by medical practitioners or certifying 
factory surgeons, who often have insufficient knowledge of the patient’s working and 
domiciliary conditions. At times even the dermatologist, seeing the case at a late 
stage, and having only the workman’s account to guide him, finds it difficult to 
reach a just conclusion as to the attributability of the condition. Some of 
the reasons for this difficulty are mentioned by Dr. W. J. O’Donovan,' who 
points out that the same cause operating on many skins produces different 
results, and that previous dermatoses or skin types govern reaction to an irritant. 
This is fully borne out in industrial practice, and records in my elinic indicate that, 
excepting skin reactions to chemical and mechanical irritation peculiar to certain 
industrial processes, the majority of the dermatoses in industry are not due to 
the employment, nor are they more prevalent in industrial than in other walks of 
life, but have their origin in a constitutional susceptibility to irritants of all kinds, 
many of which are commoner in the homes of the workpeople than in the 
hygienic workplaces of a modern factory. The exclusion of persons from employ- 
ment for which they are constitutionally unfitted is the first step in prevention, and 
I examine all candidates with reference to the work they will be required to do. In 
the handling of food ingredients the skin condition is of primary importance, and I 
reject for such work all candidates who have active skin disease, those with marked 
evidence of the xerodermatous, hyperidrotic and seborrheic states, or with definite 
mycosis in the form of cheiropompholyx. I find that the commonest condition 
predisposing to dermatitis is the unduly dry and inelastic skin. 

The second important preventive step is the weekly skin inspection ; this has been 
enforced at my factory for some years, long before the Factories Welfare Order, 1927, 
made it obligatory in certain trades. Consequently, skin troubles are early detected 
and promptly treated. The initial lesion common to all the industrial dermatoses 
I meet with is a dry erythematous patch either in the interdigital folds or on the 
extensor aspect of the fingers or hands; this soon exhibits small fissures, followed by 
a folliculitis which becomes a coccogenic eczema. Recently, however, I have had 
under my care two cases of dermatitis, attributed to cheese, where the original and 
persisting lesion has been a non-inflammatory, coarse, white, irritable papular eruption 
affecting the flexor aspect of the exposed forearms and sparing the less sensitive skin 
of the hands. Both these patients were seborrheic. One factor in industrial 
dermatitis is difficult to understand, namely, the varying susceptibility of workers to 
irritants with which they have long been in daily contact. A person may work 
for years with impunity, and then, without change of occupation or in the ingredients 
of the raw material, may develop an acute dermatitis which may last for some 
months, subside, and not recur, although the same work be continued. This 
temporary susceptibility is not confined to the original irritant, and, if trans- 
ferred to different work, those so afflicted react equally readily to other irritants. 
Considering, as I do, that the fault lies with the worker rather than with his work, 

1 Lancet, May 28, 1927, and April 7, 1928. 
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I seldom recommend change of occupation, and find that results justify this course. 
In my opinion, “ baker’s itch’? can no longer be considered a clinical entity ; 
dermatitis may have been widely prevalent among bakers in the insanitary and 
badly supervised bakehouses of the past, but in my experience there is no dermato- 
logical lesion peculiar to bakers, and dermatitis is relatively rare in a large modern 
bakery where scrupulous cleanliness and hygienic conditions exist and where medical 
supervision is available. Some authoritative refutation should be made of statements 
such as those put forward at the last Annual Congress of the Amalgamated Union of 
Operative Bakers and Confectioners by its general secretary, who is reported (Lancet, 
September 1, 1928) to have said that there has been an alarming spread of 
dermatitis among bakers in this country, and that only one case in four is reported. 
He also suggested that since 1918 something responsible for the onset of this disease 
had been added to the raw material. Now the report of the Chief Inspector of 
Factories for 1927—the last published—gives 33 reported cases of dermatitis among 
bakers and confectioners, and my own returns for the past six months show only 16 
cases of all kinds of industrial dermatitis among a purely factory staff of 5,000 ; of these 
16 cases, 2 occurred among 705 bakers, 6 among 657 confectioners, and the origin of 
the other 8 cases was traced to water-maceration, petrol, chemicals and grease. As 
regards the other allegation, the use of “ improvers,”’ such as potassium persulphate, in 
milled flour was discontinued by most reputable bakeries in 1924. Preventive 
measures and close supervision of treatment have very materially reduced all forms 
of skin disease in the staff with whom I am concerned. During 1928 only 170 cases 
of skin diseases of all kinds lost working time; these accounted for 3,105 lost working 
days (average, 18-75 days per case). Approximately 70 of these cases (1,100 lost 
days) were due to acute furunculosis having its consistent maximum incidence during 
the last three months of the year. The attendances of skin cases at the Clinic during 
that year numbered 1,998, 75% of these being for treatment during employment, and 
a large proportion for the routine prophylactic treatment of early erythematous 
conditions, seborrhceic eruptions or slight fungus infections, some of which, if 
neglected, would undoubtedly have developed secondary lesions and have been 
certified as industrial dermatitis. These numbers may seem high, but the incidence 
of dermatoses is low and steadily decreasing. Seborrhceic dermatitis, generally with 
abundant evidence of primary infection on the scalp, is the commonest form of skin 
affection with which I come in contact, and it, together with pediculosis and scabies, 
is most often confused with dermatitis of industrial origin. 


Dr. H. MacCormac said it would be admitted by dermatologists and by those 
who were otherwise brought into contact with industrial disease, that the industrial 
dermatoses presented problems which were far from being completely understood. 
For his own purpose, in an attempt to simplify the subject, he had divided the 
whole group into two classes. In the first the lesion was due to some recognized 
external agent, and the reaction to that agent was of a specific type, for example 
chrome ulceration, or the cancer developing in tar workers. The second class 
included eruptions of a non-specific nature, generally eezematous, which were observed 
in those who worked in many different callings, such as those of baker and grocer. 
While in the former group cause and effect could clearly be related, in the latter 
conflicting opinions would continue to be held until the present meagre knowledge of 
the possible causal factors and their action was increased. 

In one group in the second category, the problem was reduced to its simplest 
terms by the exclusion of all potential factors except two, a variable and a constant. 
This group embraced the dermatitis found in photographers using metol and amidol, 
where the chemical substance could be regarded as a constant. From these cases 
inferences might be drawn having a bearing on the larger problem. A number of 
individuals with supposed metol or amidol dermatitis had come under the observation 
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of the speaker, but in three only could this diagnosis be accepted. The others 
suffered from a variety of different conditions: one, an enthusiastic amateur 
photographer, had typical psoriasis, which, nevertheless, he was convinced was caused 
by the developer he used. Again the head of a large photographic firm stated 
that he had used metol for 20 years, with complete immunity, although on two 
occasions, while on a holiday, he had developed genuine eczema which, had the 
circumstances been different, would undoubtedly have been attributed to his work. 

Mr. Mackenzie, of the photographic department at the Middlesex Hospital, and 
Mr. A. J. Lyddon, of the Polytechnic Institute, had very kindly interested themselves 
in the question, and had obtained a number of facts which they permitted him (the 
speaker) to quote. Of these the most important and largest group referred to the 
Polytechnic School of Photography, where, during the last 5 years, out of some 250 
students who had been using metol and amidol, only 4 cases of dermatitis had been 
observed, probably all caused by amidol. 

If these figures could be taken as a fair sample of the general liability to 
occupational dermatoses of the non-specific type, it would appear that the incidence 
of such conditions had, in the past, been placed at a figure far too high, at least so 
far as the eezema-like eruptions were concerned, many of which were probably mere 
examples of the accidental occurrence of eczema in an individual who happened to 
work in a suspect trade. 


Sir Thomas Legge (formerly H.M. Inspector of Factories) said that specialists 
were concerned with diagnosis and treatment ; but the other party realized that he 
had, temporarily, lost his capital, and that it was his incapacity which was being 
weighed in the balance. How could he survive this period of incapacity ? 

As part of the treatment the doctor should consider it his duty to tell every man 
who came before him suffering from industrial dermatosis, that it was a disease for 
which compensation could be obtained, and that he should apply to the certifying 
factory surgeon of the district in which he was employed. Unfortunately, the 
Workmen’s Compensation Act was a Cinderella among Acts of Parliament, because 
there was no official whose duty it was to see that it was carried out, and even the 
factory inspector was enjoined to keep aloof from reference to it. He (Sir Thomas) held 
strongly that in these days of speed of output, the workman was so busy with his job 
that he had not time to consider self-preservation ; it was the employers’ duty to attend 
to this. Twenty-seven years of experience had borne in upon him the conviction that 
unless and until the employer had done everything—and “ everything "’ meant a good 
deal—the workman could do next to nothing to protect himself; further, that if an 
influence external to the workman could be brought to bear (i.e., one over which he 
could exercise no control), then and then only would one be successful. Dr. Howard 
Mummery had shown what a good employer could do by employing a full-time medical 
otticer to look after the health of the workpeople. But probably there were not fifty such 
n the whole country. Owing to the National Health Insurance Act, the employer 
asked ‘“Why should I appoint a medical officer, in addition to the panel doctor?” 
An influence external to the worker was very prominent in the baking trade, because 
{ a mechanically worked dough-mixer was installed, the hand-mixer disappeared, 
and it was mainly the hand-mixer who sutfered from dermatitis. Once compensation 
became a prominent matter, the employer was forced by his insurance company, if 
he did not do it of his own accord, to introduce improvements. 

He would illustrate his meaning by relating a personal experience. Thirty years 
igo he was called to a large factory where nearly all the bichromates of potassium 

nd sodium used in the country and the Colonies were manufactured. The occupier 
vas a great philanthropist, but, unfortunately, he did little for the workmen in his 
hemical works, which were run on Sundays as well as week-days. He (the 
peaker) examined the men employed, and found 80 per cent. of them suffering 
om perforation of the nasal septum, many of them from within a few weeks of 
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having began the employment, and dozens of the men had lesions over arms and 
legs. He himself (Sir Thomas) after standing by a packing machine for only ten 
minutes, became affected with a bloody mucous discharge from his nostrils. 

The remedy was very simple; to do as was done in the factory over which 
Dr. Howard Mummery had charge; have the cases watched by a medical man, and 
treated and prevented by timely attention. The factories above-mentioned were 
still running, and Dr. Overton had shown to-day that the number of cases of 
ulceration notified as due to bichromate of potassium was now very small. 

He would go further and say that, just as in the case of scabies in children 
instruction slips were handed to mothers, so workmen having acquired an industrial 
dermatosis should be informed that for a five-shilling fee they could obtain 
compensation. 


Dr. W. J. O’Donovan : I was much struck by Dr. Overton’s remark that the 
more one studies this subject of occupational dermatitis the more one is inclined to 
suspect it in every case. 

My own opinion is that the pendulum has swung too far in this direction. The 
figures of industrial dermatitis are to-day heavily overloaded with cases occurring in, 
but not definitely due to, industry. Minor factors in this are the assumption that 
certifying factory surgeons are competent dermatologists, and the fact that busy panel 
doctors are apt to be impressed by a patient’s confidence that his skin affection is 
due to his work. Neither a certifying factory surgeon nor a panel practitioner 
could withstand a skilful cross examination on the dermatoses that may occur in 
industry and might be mistaken for industrial dermatitis. 

The greatest factor, however, is the pressure approved societies bring to bear 
upon patient and doctor, apparently working upon the assumption that every case 
of illness can be diagnosed as precisely as a chemical analysis. It is a serious 
matter that the societies should have printed forms which are distributed wholesale 
by lay agents to sufferers from skin affections, so that the suggestion that dermatitis 
is almost necessarily occupational receives a tremendous official impetus. I will 
offer two recent instances of what I mean :— 

First, a young man with piles had heard that hot water was a cure. He pro- 
cured a pail of hay, filled it with boiling water, but instead of sitting over it he sat in 
the hay. His panel doctor certified him to be suffering from dermatitis of the 
buttocks. This patient presented to me a printed form suggesting that his 
dermatitis might well be occupational in origin, and advising that he should consult 
the certifying factory surgeon. 

Secondly, a young man in my clinic was being treated for lupus of the face 
This did not render him unemployable. The severe reaction of Finsen light 
therapy made him unfit to work, and I gave him a certificate that he was unfit for 
employment owing to actinic dermatitis. This patient presented me with a similar 
form, suggesting he should obtain a certificate from the certifying factory surgeon. 
In both these cases sick pay was withheld until I took the matter up. If a serious 
dispute arises the workman has to wait, as a rule, until the lawyers in charge of 
the funds of the approved society and those who protect the interests of the 
employers’ insurance societies, have come to an agreement. 

Unfortunately the well-informed methods of the Ministry of Pensions have not 
been imported into this field of medicine. The workmen’s compensation procedure 
recognizes dermatitis due to industry, and looks upon nervous late affections of the 
skin as sequels which may be properly compensated. It is to be regretted that the 
factor of “ aggravation,’ which may pass away, has not been introduced into this 
field. Subjects of chronic urticaria and particularly of cheiropompholyx at times 
suffer from occupational dermatitis, but this occupational phase is transient ; 
it is aggravation of an existing affection and therefore should not be the basis, 
as it is, of many claims for permanent compensation. It is my experience that the 
worker is rarely dull, not infrequently subtle, and assesses a damaged skin at a 
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good round sum. It is remarkable to note how protracted cases of occupational 
dermatitis heal rapidly after the golden ointment of compensation has been applied. 
Timidity of a return to a feared occupation, the development of an itch-and-scratch 
reflex, and occasionally a mixture of avarice, help to explain the long continuanee 
and refractory nature of much industrial skin disease. 


Dr. Prosser White agreed with Dr. Overton that the unbroken cornuous layer 
of the skin was the most important protection against the “industrial dermatoses,” 
but he did not agree that it was not important to know the physico-chemical action 
of the drug or irritant which was acting on the skin. It was well known that the 
largest amount of injury, in occupational skin diseases, was caused by alkalies. That 
was because they were powerful solvents of the cornuous layer, and were extensively 
used in domestic and manufacturing processes. Strong nitric acid was a powerful 
oxidizer. It would pass through any substance, animal or vegetable. But a weak 
solution of acids, chrome, or other oxidizer could not penetrate the horny layer ; 
therefore, unless there were chips or holes in the skin, the delicate cells and fluids 
underneath were not reached. 

How did such irritants act ? The whole of the cells of the body were bathed in a 
mild alkaline solution, and when an acid, a stronger alkali or oxidizer came into play 
it altered the metabolic condition of those cells, destroying their function and 
decomposing the tissues. It was not known whether histamine or tyramine was 
liberated and was answerable for the resulting dermatosis, or whether, as Professor 
Bloch said, the dermatosis was due to the elaboration of some zymins. 

The rational treatment of these maladies depended upon our knowledge and 
power of neutralizing and allaying the physico-chemical activities of the offending 
material. Prevention was generally a question of better mechanical working in the 
factory. 

In his experience of the action of the majority of industrial skin irritants, he 
(the speaker) did not remember having produced any evidence of sensitization. 
He must have carried out 200 experiments on the skins of himself and of his 
coadjutors (two men and one woman) in his investigations. These tests were 
made with many substances, chiefly inorganic chemicals, but also a few organic, such 
as p.-phenylene-diamine, quinone, tri-nitro-toluine, etc. He always used the upper arm 
for the purpose, first one arm, then the other. Beyond the point at which the agents 
were applied no rash ever appeared, and he had no knowledge that any of those 
persons developed an eruption elsewhere. He had never experienced any difficulty 
in healing up the frequently severe eruptions which these experiments induced. 

He asked that in working at these matters, more attention be paid by the 
clinician to the physico-chemical reactions of the reagents and the qualities of the 
skin; the question of sensitization—a much less common event in industrial 
practice—being left for the biochemist to elucidate. 


Dr. Allan Parsons said that he thought bakers’ dermatitis could well be left in 
the future to the Home Office. He would now refer to hop dermatitis. Among his 
luties for the Ministry was that of making annual visits to the hop fields in connexion 
vith housing the pickers. He had kept a look-out for cases of hop dermatitis 
similar to two which were well described in a paper by Dr. O’Donovan in 1924, 
yut he had seen none which approached these in severity, though most hop-pickers 
ipparently suffered from abrasions and cracks. Four or five years ago Mr. and 
‘Irs. J. A, Spender generously supplied and equipped a small hospital for hop- 
ickers at Marden, Kent. Last year Dr. Beatrice Smithies was in charge of the 
nospital and had kindly allowed him to quote her notes as follows :— 

Hop Dermatitis.—Out of 1,172 patients seen during the hop-picking season, 1928, at the 
[arden Hospital, 52 were cases of hop dermatitis; 4 men, 39 women, and 9 children under 
t years of age. These 52 cases made a total of 81 attendances. 

Hop dermatitis is an acute affection characterized by an intense papular erythema, which 

rapidly followed by vesication and pustulation. There is extreme irritation of the affected 
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parts which are always exposed surfaces ; hands, arms and face are affected and it may occur 
in one or all of these situations. Associated with the dermatitis are invariably a number of 
small scratches from the hop bines. This suggests a type of protein sensitiveness of the 
individual to some part of the hop plant, e.g., the juice from the hops, or the abundant pollen. 

The condition appears to recur in the same individual year after year. One or two adults 
remembered suffering from it as children, and had thereby been deterred from hopping, but 
they thought they might have outgrown their susceptibility. This was not so. 

The onset of the disease is marked by the irritable papular erythema. There is usually some 
constitutional disturbance, which may be severe, with headache and irresistible drowsiness. 

The papular stage may rapidly become vesicular and pustular. The pustules vary from 
about one-tenth to a quarter or even half an inch in diameter. 

The treatment is simple. Generally rest and quiet with local applications of lotio 
calamine will abort an attack in the early stages. In the pustular stage hot fomentations 
and unguentum sulphuris have been found of most use. 

These cases were mild as compared with those described by Dr. O'Donovan, 
and although fifty-two cases were treated, the attendances numbered only eighty-one, 
as stated. One or two adults seen by Dr. Smithies, however, showed evidence 
of special intolerance, which was so marked a feature in the case in the two girls 
treated by Dr. O’Donovan. The question here arose as to whether the noxious agent 
was some active principle of the hops, or one of the washes used by hop-growers to 
prevent mildew ; nicotine and sulphur, he believed, were chiefly used as sprays for 
this purpose. Dr. Smithies hoped to have further opportunities for studying 
hop dermatitis and was anxious to carry out some skin reactions and sensitization 
tests; if these hopes were fulfilled it would be interesting later on to hear the 
results from Dr. Smithies herself. 


Dr. G. H. Lancashire gave a brief analysis of the last hundred cases of 
dermatoses upon which he had furnished reports to Insurance Societies. These had 
all been certified as industrial cases. 

Of these cases:—13% were definitely not due to trade conditions 
(these included one case of dermatitis artefacta, one of lupus 
erythematosus, four of eczema of various types (one in a baker), a 
ringworm of the arm in an engineer, one impetigo in an engineer, one 
erythema multiforme, and four seborrhaeic eruptions). 

21% were due to the irritation of anilin dyes. 

7% were among bakers; of these one was due to the constant proximity of 
one foot to a hot oven-plate; five patients were “ hand-mixers”’ of 
dough, and one was an elderly woman, a cook, to whom dry flour acted 
as the irritant. 

12% were those of painters, and turpentine or “ turpentine-substitute ” was at 
fault in the case of most of them. 

18% occurred in rubber-workers, including various departments of this 
industry ; seven of them were in tyre-builders and the rest mostly those 
who handled wet rubber and rubber solvent. Several cases were due to 
the use of “ accelerators.” 

The remainder were due to various causes, two occurring in cement workers and 
two in wire-drawers (in these cases powdered lime seemed to be the cause). Other 
patients included french-polishers, acetylene welders, furnace-minders, one _hair- 
dresser, and two electro-platers. 


Dr. F. E. Fremantle said that the subject of attribution and exacerbation had 
been largely threshed out in military medicine and surgery during the War, and later 
by the Ministry of Pensions. It was of increasing importance when the State under- 
took the insurance of workers against the accidents of ordinary life, for such 
provision was open to great abuse. Definitions were wanted; there was a tendency 
for definitions to be arrived at by the lawyers without due regard to the medical 
aspect, and for that reason he felt that this discussion had been one of great 
significance and value. 
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JOINT DISCUSSION No. 8. 
Sections of Comparative Medicine, and Weurology. 


March 27, 1929. 


DISCUSSION ON ENCEPHALO-MYELITIS OF MAN 
AND ANIMALS. 


Mr. I. A. Galloway : Comparative studies of diseases of man and animals have 
proved of especial value in the case of encephalo-myelitic affections due to viruses of 
the neurotropic group. 

[ shall confine my remarks to two diseases of animals in which the principal 
lesions are in the nervous system, both central and peripheral. The first is enzodtic 
encephalo-myelitis, commonly known as “ Borna”’ disease, after the district in 
Saxony where a severe epizoétic occurred among horses in the years 1894 to 1896. 
Recent work has suggested that the disease in horses is the same as that which 
occurs among sheep and cattle. Certain districts appear to be more associated with 
the condition, the mortality is high, 70 per cent. to 80 per cent., and warm, moist 
weather appears to increase the incidence. 

Enzoétie encephalo-myelitis, which can be transmitted to rabbits, monkeys, 
guinea-pigs, rats and mice, is caused by a virus which passes through a bacterial 
filter with difficulty. This virus can be placed in the same group as that of rabies, 
poliomyelitis and herpetic encephalitis. 

At the recent discussion on filtrable viruses at the Royal Society, two statements 
were made which I consider to have special significance with regard to the neuro- 
tropic viruses. Dr. Brierley pointed out that animal pathologists, in referring to 
virus diseases, attached more importance to filtrability than did plant pathologists. 
A number of diseases of plants are considered as true virus diseases and have all the 
characters of them, although it has never been demonstrated that the infective agents 
associated with them are filtrable. Sir Charles Martin, in discussing filtration, 
suggested that, in diseases where there was doubt as to the filtrability of the patho- 
genic agent, some positive results might be attributed to faults in the bacteriological 
filter employed. 

I shall deal, in particular, with interesting points in the work that has been done on 
 Borna”’ disease, and which bear directly on the experimental work on encephalo- 
myelitic conditions in general. In spontaneous cases of encephalo-myelitis the 
incubation period is difficult to estimate and is therefore not definitely known. In 
the disease produced experimentally by inoculation, a long time always elapses before 
the symptoms appear. After intracerebral inoculation, the average time is 25 days 
in the rabbit and over 60 days in the monkey. In the guinea-pig, rat and mouse, 
the susceptibility varies to a greater degree, the incubation period may be anything 
from three weeks to a year in the guinea-pig, and from 20 to 80 days in the rat and 
mouse. Even the horse inoculated intracerebrally may not develop symptoms for 
over 50 days. 

These findings indicate that the virus of “ Borna” disease is unique among 
known neurotropic viruses as to incubation period. In the case of rabies, however, 
« long time elapses between accidental inoculation of the virus into the tissues and 
the development of symptoms; but it must be remembered that the incubation 
period is shortened proportionately to the proximity of the point of infection to the 
central nervous system. Moreover, when the virus of rabies is inoculated directly 
into the central nervous system, the incubation period is relatively short. Rabbits 
inoculated intracerebrally with “ fixed” virus succumb in from 5 to 9 days, and 
rabbits inoculated intracerebrally with “ street ” virus in from 10 to 20 days. 

In experimental “ Borna” disease the observations on the long period between 
inoculation and the development of symptoms suggest that in atfempting to transmit 
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encephalo-myelitic diseases to animals experimentally quick results are not always 
to be expected. Another point to be considered in this connexion is that in 
attempting to adapt a virus to another species one often finds that, owing to 
varying susceptibility, many of the animals inoculated with the original material 
fail to develop symptoms. It is always advisable, therefore, with primary 
inoculations to inject a large number of animals with the same material. From 21 
typical cases of “ Borna” disease in the horse, Zwick, Seifried and Witte 
(1926) 13] recovered, in 16 instances only, a virus capable of infecting rabbits. The 
failure on the other 5 occasions might be due to the varying susceptibility of the 
inoculated animals, and success might have resulted if a greater number of rabbits 
had been inoculated. 

With regard to immunity to enzoétic encephalo-myelitis, experimental observa- 
tions on rabbits show that animals which have recovered from the disease are 
immune to a second attack. However, on occasion, rabbits and monkeys develop 
arecurrent form of the disease; that is to say, such animals, after having apparently 
recovered from an attack with the typical syndrome, later develop characteristic 
symptoms and succumb to the infection. Such persistence of infection might 
explain certain cases in horses when an animal, having developed typical symptoms 
and recovered, has a second attack later. Persistence of infection seems a more 
feasible explanation than re-infection. 

Attempts to produce an active immunity in the horse have been few. Zwick 
and his collaborators (1926 and 1927) [13] and [14] found that horses which had 
received several subcutaneous inoculations with virulent material at intervals 
resisted a subsequent intracerebral inoculation. They also showed (1926) [13] that 
the introduction of a large quantity of virus intraperitoneally may render rabbits 
refractory to subsequent infection. 

Ernst and Hahn (1927) [3] recorded experiments, the results of which tended to 
show that inoculation of the virus intracerebrally did not lead to the development of the 
disease if, during the incubation period, such animals received repeated inoculations 
of the same material into the veins. Nicolau and Galloway (1928) [5] made a similar 
observation in the guinea-pig, in which species susceptibility to intracerebral 
infection appeared to be diminished by simultaneous intramuscular inoculation of 
virus. This is contrary to what one would expect, since, by inoculating virulent 
material into the muscles, it is possible to produce the typical syndrome followed by 
death, and one would suppose that the incubation period would be shortened by 
simultaneous inoculation of virus into the brain and the muscles. 

These facts, as a whole, are difficult to explain and the results differ markedly 
from those obtained by Perdrau (1925) [11] in herpetic encephalitis in the rabbit. 
He found, in attempting the passage of fresh strains from human sources to rabbits, 
that the incubation period was diminished by giving cutaneous inoculation followed 
by an intracerebral inoculation 48 hours later. 

Whatever may be the explanation of the refractory state induced in infection 
with the virus of enzodtic encephalo-myelitis, through inoculation of virus by routes 
other than the intracerebral, any attempt to produce an immunity with untreated virus 
does not recommend itself. For this reason various means to kill, attenuate, or 
modify the virus have been used in attempts to produce an active immunity, but no 
success has followed the use of virus killed by heat, ether, chloroform, ultra-violet 
light, carbolic acid, or glycerin. 

Following the popularization by Ramon of the use of formalin to modify the 
toxins of the diphtheria and tetanus bacilli, numerous investigators have used this 
antiseptic to modify viruses, with the view of preparing innocuous vaccines. Virus 
treated by formalin has been used as a vaccine in foot-and-mouth disease, distemper, 
rabies, rinderpest, swine fever and yellow fever. 

Nicolau and Galloway (1928) [5] and (1929) [8] attempted to immunize 
rabbits and monkeys against ““Borna”’ disease, using a vaccine consisting of virulent 
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brain material, rendered non-infective by the action of formalin. Their results 
have not been encouraging. Only 25 per cent. of their animals, which had 
received repeated doses of formalinized virus subcutaneously or intramuscularly, 
proved immune to an intracerebral test dose. When the formalinized virus was 
inoculated subdurally instead of subcutaneously or intramuscularly, the results were 
not much better: 27 per cent. of the vaccinated animals resisted the intracerebral 
test dose. These results, although they do not appear favourable to the use of 
formalinized vaccine in the case of “ Borna” disease, are, on the whole better than 
those obtained with formalinized vaccine in vaccinating against rabies. 

With the use of virus, modified by carbo-glycerine, as a vaccine, their results have 
been more promising (Nicolau, Galloway and Stroian (1929)). To prepare the vaccine, 
the brains of rabbits dead from “ Borna” disease are emulsified in saline. The 
emulsion is then mixed in the proportion of 1:4 with a mixture of 0-5 per cent. 
carbolic acid in 60 per cent. glycerin. The resulting mixture of virus and carbo- 
glycerine is kept at 26 C.: in about seven days it is non-infective when injected 
hy the intramuscular route and it possesses good vaccinating properties. In their 
opinion, the virus in the carbo-glycerine vaccine, as also in the case of formalin 
vaccine, is not dead, but attenuated or modified. Moreover, they believe that no 
absolute immunity can result unless there is interaction between the sensitive tissue 
and the virus. 

With regard to complement-fixation tests, Stroian (1929) [9], who has also 
collaborated with Nicolau and Galloway in other experiments, has shown that 
when an antigen, consisting of dried virulent rabbit brain treated with methyl 
alcohol, is placed in contact with the serum of a rabbit immunized against “ Borna”’ 
disease, complement is fixed. However, when the same antigen is mixed with the 
sera of animals immune to herpes, neurovaccinia, or poliomyelitis, an almost 
comparable fixation of complement is obtained. Curiously enough, also, when 
Wassermann-positive human sera are placed in contact with the “ Borna”’ 
antigen, complement is fixed, although such is not.the case with Wassermann- 
negative sera. 

In other experiments varying the antigen, i.e., using antigens prepared from the 
brains of rabbits dead from herpetic encephalitis, vaccinia or rabies, or even antigens 
prepared from normal rabbit or guinea-pig brains, it was found that complement was 
fixed to an almost comparable degree when they were placed in contact with the sera 
of rabbits immune to “ Borna” disease. Sera from normal rabbits gave negative 
results. These observations and those of Schultz (1928) [12] cast much doubt on 
the specificity of complement-fixation in infections with neurotropic viruses. 

Other questions of interest are that of the “ lighting up” of latent infection with 
u neurotropic virus by various means, and the antagonism apparent between two 
neurotropic viruses when a double infection takes place, and these I propose to bring 
forward for discussion. 

It has been found experimentally that such predisposing factors as cold and 
intercurrent infections may light up an infection with a neurotropic virus which has 
hecome latent in the organism. By inoculation of an irritant such as sterile bouillon 
into the brain one can also set free (déclencher) an infection with a neurotropic virus 
which is latent. It is conceivable that in natural conditions a similar diminished 
resistance may be induced by severe cold or some superadded infection; the 
observations of Ernst and Hahn (1927) [3] on malignant catarrhal fever and 
~ Borna’”’ disease point in this direction. It has also been suggested by Bastiaanse, 
Therburgh, Bijl and Levaditi (1925) [2] that post-vaccinal encephalitis might 
possibly be produced by some virus latent in the nervous system which was “lit up”’ 
by the generalized infection with the virus of vaccinia. Alajouanine, Fribourg-Blanc 
and Gauthier (1928) [1] likewise referred to cases of acute ascending paralysis of the 
Landry type which had been described by Guillain and Barré, and by Léri and 
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Boivin in 1919,’ following upon antityphoid vaccination, and they themselves 
cited a case of anterior poliomyelitis following such vaccination. 

With regard to the antagonism between neurotropic viruses observed when 
a double infection occurs. In one of our experiments we inoculated the virus of 
poliomyelitis into a monkey which to all appearances had recovered from “ Borna”’ 
disease infection. This monkey subsequently died, and the virus of the latter disease, 
but not that-of poliomyelitis, was recovered from its nervous system. This recalls 
the observation of Levaditi and Nicolau in 1925 [4] that, in a case of double 
infection with the virus.of rabies and neuro-vaccinia, the virus with the shorter 
incubation period (i.e., the virus of vaccinia) survived, to the elimination of that with 
the longer (i.e., rabies). 

Whilst in our experiments the virus with the shorter incubation period was 
eliminated, a similar result might not have been obtained if the two viruses had 
been inoculated simultaneously. 

Another disease which may be mentioned briefly is paralysis of fowls ( neuro- 
lymphomatosis”’), a specific condition which has been recorded in Germany, 
America and Holland, and is of particular interest owing to the intense infiltrative 
lesions in the peripheral nerves. Recently I have found this disease occurring in 
England. The symptoms are partial or complete paralysis of the legs and wings. 
There are facts which suggest that the disease is infectious. The lesions consist of 
an intense infiltration of the peripheral nerves and spinal ganglia with lymphocytes, 
plasma cells and large mononuclears. Infiltrative lesions which are perivascular are 
also encountered in the brain and spinal cord. I have recently succeeded in 
transmitting the disease to fresh susceptible fowls by intracerebral inoculation of 
emulsions of the nervous system of diseased birds. The infiltration of the peripheral 
nerves with the mononuclear cells is greater than I have ever encountered in any 
other condition, and in certain cases the whole nerve tissue seems to be replaced by 
nodules of the infiltrating cells. The myelin sheaths are degenerated in advanced 
cases, but this process is secondary to the primary infiltrative lesion. 

I shall now show photomicrographs and microscopic preparations illustrating the 
lesions in ‘‘ Borna” disease. The lesions can be classed in two categories— infiltrative 
and degenerative. 

(1) The infiltrative lesions consist of meningeal infiltration, perivascular 
“cuffing,” also parenchymatous infiltration; the cells taking part in the inflammatory 
process are lymphocytes, plasma and large mononuclear cells. Plasma cells are more 
abundant than in most other forms of encephalitis. The presence of polymorphonuclear 
cells or leucocytes is exceptional even in the earlier stages of infection. These 
infiltrative lesions are found in the brain, spinal cord and spinal ganglia. 

(2) Degenerative lesions of the nerve-cells, which sometimes extend to neurono- 
phagia, are quite common, and are found throughout the brain, cerebellum, medulla 
oblongata, spinal cord, chiefly in the anterior horn and spinal ganglia. In all cases 
the spinal ganglia show very intense lesions. 

A noticeable feature in the histopathology of “ Borna”’ disease is the presence of 
the Joest-Degen corpuscles within the nuclei of the nerve-cells. These corpuscles 
may occur singly, or in twos or threes ; they vary in size from the limit of visibility to 
3 or even 5 to 7 wand are generally surrounded by a halo. They stain bright red by 
Mann’s stain. An interesting point is that, as a rule, these Joest-Degen corpuscles 
are only found in the nuclei of nerve-cells preserving a perfect morphological and 
tinctorial integrity. They are never found in the nuclei of nerve-cells which have 
undergone neuronophagia. A similar observation can be made with regard to Negri 
bodies in the case of rabies infection. 

It has been suggested by Nicolau and Galloway (1928) [7] that the cell which 
reacts against the presence of the virus by the formation of Joest-Degen corpuscles 
has formed a barrier to the extension of the destructive action of the virus by 
1 Rev. Neurol., 1919, xxvi, 965. 


, 

















ee 


we 


we 











135 Sections of Comparative Medicine, and Neurology 1171 


blocking the infective element within a condensation of its chromatin. Their recent 
work (1928) [6] has also shown that the larger Joest-Degen corpuscles have a 
definite structure similar to that described for Negri bodies in rabies. 

The experiments of Nicolau and Galloway (1929) [10] show that the virus of 
enzootic encephalo-myelitis, when inoculated intracerebrally, disseminates in the 
animal organism in a similar way to the viruses of rabies, poliomyelitis, herpes and 
probably also to some extent of neuro-vaccinia— i.e., centrifugally by the nerve tracts. 

In “ Borna”’ disease, lesions accompanied by virus have been found not only in 
the central nervous system, but also in the peripheral nerves (interstitial neuritis) 
such as the brachial, sciatic and pneumogastric nerve; and in the intraparenchymatous 
nerve cells, ganglia and plexuses of the autonomic nervous system associated with 
various organs, e.g., the heart, adrenal glands, the pancreas, intestines, stomach, the 
eye, parotid glands and lungs. This fact is of the greatest importance, since it not 
only explains why the virus may be found in internal organs, but also shows that the 
clinical symptoms in affected animals are not entirely central in origin. It is 
possible that intestinal stasis, respiratory distress, amaurosis, digestive disturbances 
and sudden death may be the result to some extent of the lesions in the peripheral 
nervous system. 

I would like to add a few words on the spontaneous encephalites of rabbits 
which may be encountered in experimental work. 

Most investigators are aware of the encephalitis which may be produced by the 
Hneephalitozoon cuniculi, but the encephalitis produced by infection with Toxoplasma 
cuniculi (Splendore, 1908) is not so commonly known. We have had five cases of 
the latter infection amongst our experimental rabbits dating from March, 1927. 
Throughout the hundreds of rabbits inoculated in experiments dealing with neurotropic 
viruses (rabies, herpes, enzodtic encephalo-myelitis, and neuro-vaccinia) spontaneous 
encephalitis in rabbits has only been encountered by Dr. Nicolau and myself in 
these five cases, at the National Institute for Medical Research at Hampstead during 
the years 1926 to 1929. Once one is familiar with the lesions produced by the 
Encephalitozoon cuniculi and Toxoplasma cuniculi, such infections are not liable to 
interfere with conclusions on experimental work. 
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Dr. J. G. Greenfield: During the past ten years our knowledge of encephalo- 
myelitis has greatly increased both on the clinical and pathological sides. On the 
clinical side the appearance in epidemic form of types of encephalitis, which 
previously were either unrecognized or excited little interest, has led to an intensive 
study of the clinical symptoms and epidemiology. On the pathological side there 
has been much research work, some of which has given us a new insight into the 
pathogenesis of the diseases. 

This increase of knowledge makes an attempt at a pathological classification of 
the forms of encephalo-myelitis less presumptuous than if would have been a few 
years back. Such a classification must necessarily be provisional, for there are still 
many gaps in our knowledge, but it may help to clear our ideas as to the nature of 
these diseases. 
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I have grouped encephalo-myelitis into three main classes: (1) Those caused by 
visible organisms; (2) those caused by neurotropic viruses; and (3) those 
associated with perivascular demyelination. 

(1) In the group caused by visible organisms I include typhus fever, for, though 
it is still disputed whether the Rickettsia bodies seen in that disease represent the 
actual microbe, the disease process is similar in type to that caused by other better- 
known organisms. In this class of encephalo-myelitis the disease in the brain differs 
little in its pathological characters from that found in other organs of the body. If 
we examine the brain in typhus fever, in general paralysis, or in the forms of 
encephalitis caused by blastomyces, or by streptococci, we see lesions similar to 
those which the organism produces elsewhere, modified by the extreme vulnerability 
of the nerve-cells and the peculiar reaction of the neuroglial elements. The disease 
in the brain is usually more or less focal, being confined to the neighbourhood of the 
micro-organism. Whether it is focal or more diffuse depends on the virulence of the 
microbe and the patient’s power of resistance. 

(2) In the diseases due to neurotropic viruses there appears to be a primary attack 
by the virus on the nerve-cells. This class includes encephalitis lethargica, polio- 
myelitis, rabies, ‘“Borna”’ disease, the herpetic encephalitis of rabbits and probably 
several other forms. All of these diseases, except encephalitis lethargica, have 
been studied experimentally by transmission through animals. In certain of them 
the invasion of the nerve-cells by the virus is almost definitely proved ; in others 
it is more problematical. Goodpasture [4) has shown that in herpes and rabies the 
virus travels from the seat of injection to the nerve-cells along the nerve-fibres. It 
may reach the meninges by the neural lymphatics, or it may, in its passage along the 
nerve-fibres, leak out to some extent into the surrounding mesodermal tissues. But 
the first visible effects within the central nervous system are in the region of the 
corresponding nerve-cells. 

In diseases caused by this class of virus it is common to find peculiar structures 
in the nerve-cells. These were at first considered to be a stage in the development 
of the virus, but are now more generally thought to be reaction products, formed by 
the nerve-cell, to the presence of virus within the cell. Goodpasture [4] considers 
the Negri and Lyssa bodies of rabies to be due to the destruction of neurofibrils 
in the cell body. Intranuclear inclusions are seen in the nerve-cells in herpes, and 
in “ Borna” (Joest-Degen) and intracellular bodies in distemper (Gallego and 
others). Several different forms of granule have been described in the nerve-cells in 
encephalitis lethargica, but none of these is specific for the disease, and there is no 
general agreement with regard to them. So far as I know no special bodies have 
been described in poliomyelitis. But there can be no doubt that in these two 
diseases the nerve-cells are destroyed very rapidly. As Hurst has recently shown, 
within 24 hours of the onset of experimental poliomyelitis, many of the nerve- 
cells are already reduced to a mere shadow and are being rapidly phagocyted by 
wandering cells. In encephalitis lethargica the destruction of nerve-cells is not 
quite so rapid and neuronophagy is less intense. But the examination of the 
substantia nigra or of the substantia ferruginea in a case in which the patient has died 
after 3 or 4 weeks, shows that many of the nerve-cells have disappeared owing to the 
abundance of free melanin and the scarcity of neurons. There is little doubt that 
the melanin-bearing cells of these regions are peculiarly susceptible to attack in 
encephalitis lethargica, but there is evidence, perhaps not quite so complete or 
definite, that many nerve-cells in other regions are also destroyed. 

Apart from this cell-degeneration there is usually no evidence of tissue-destruction. 
In poliomyelitis, on the other hand, there is often considerable demyelination in the 
most affected regions of the anterior horns. This is by no means constant and may 
be due to the accompanying vascular changes. In any case the rapid disappearance 
of nerve-cells alone can only be due to a direct attack on them by the virus of the 




















137 Sections of Comparative Medicine, and Neurology 1173 


disease. It is, in fact, quite as definite evidence of such an attack as the presence 
in the nerve-cells of granules or of special inclusion bodies. 

A very interesting fact has recently been discovered by Nicolau and Galloway [6] 
in several of these virus diseases, i.e., that the virus after reaching the brain and 
cord spreads rapidly throughout, not only the central, but also the peripheral nervous 
systems. The peripheral nerves show infiltrative lesions and pieces of them may be 
used for the inoculation of other animals. In some cases, it is true, only infiltrative 
lesions are seen, and it appears as though the proximity of mesodermal tissues to 
the peripheral nerve-fibres had destroyed the virus in them. But it seems quite 
definite that the virus spreads centrifugally along the peripheral nerves. 

In so far as vaccinia is concerned these observations have been confirmed by 
Mervyn Gordon's [5] experiments, in which, after intracerebral inoculation, vaccine 
was found in greater concentration in the nasal mucosa than in the brain. 

These observations remind one of a sentence in Professor Boycott’s Presidential 
Address to the Section of Pathology of this Society [1]: ““ We have no proof that the 
particles of virus which we get out of the lesion are directly descended from those 
we put in.”” His idea was that inoculation of a tissue with virus may set up a 
metabolic disturbancé in the tissue which of itself reproduces virus. The extreme 
rapidity with which neurotropic viruses can disseminate themselves through the 
nervous system certainly suggests something of the same nature as the transmission 
of an impulse through a nerve, or the passage of ignition along a gunpowder trail. 

(3) The third class is that in which the disease is characterized by perivascular 
areas of demyelination. In this class are grouped the forms of encephalitis which 
supervene after such infectious fevers as small-pox, chicken-pox and measles, after 
inoculation with vaccinia and possibly during Pasteur’s antirabic inoculation. These 
diseases are pathologically so similar as to be practically identical. The disease 
begins some days after the fever, usually when the patient is convalescent. The 
pathological anatomy of this condition has been chiefly studied in post-vaccinal and 
post-variolar encephalo-myelitis, but recently several cases of measles encephalitis 
have also been fully recorded. The demyelination appears to be confined to the 
tissues around certain veins, but is also found in some cases round the circumference 
of the cord and along the walls of the ventricles. The experimental work on this 
condition has been disappointing. So far as I know it has hitherto been impossible 
to produce similar lesions in the brain and cord by the inoculation of any virus or 
any combination of viruses. But the opinion fairly generally held at present is that 
the condition is not the direct result of the virus which causes the fever but is due 
to the activation by this virus of some demyelinating virus or enzyme which the 
patient had previously harboured. 

In the present state of our knowledge it is difficult to assign the distemper 
encephalitis of dogs to any group with anything approaching finality. The older 
observers were impressed with the meningeal and perivascular infiltrations, which 
were likened by Dexler to the changes found in general paralysis. Degenerative 
changes in the nerve-cells, and inclusion bodies (Staupekérperchen) in them, were 
also described. 

Recently, Gallego has also found areas of microglial proliferation in which are 
numerous fat granule-cells and a few rod-cells. These probably correspond to the 
“areas of microcytes”’ described by Cerletti. In a case which I have recently 
examined through the kindness of Professor Wooldridge, lesions of both these types 
were in evidence. In the fore-brain there was intense meningeal and local peri- 
vascular infiltration, especially in the cortex. On the surface of the pons there were 
also narrow zones of myelin degeneration with numerous fat granule-cells. I 
understand that Mr. Pugh and Dr. Perdrau have found very similar lesions in the 
pons. Distemper encephalitis therefore appears to possess some of the characteristics 
of each of the last two classes. 
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I have said very little about the inflammatory reaction which usually accom- 
panies these forms of encephalo-myelitis. There is a tendency nowadays to consider 
this not as a direct response of the tissues to the presence of the virus, but as a 
reaction to the destruction of the nervous tissues. Certainly it is very variable 
in degree and is not always as widespread as the damage to the nerve-cells or myelin 
sheaths. At one time it was thought that the mere collection of wandering cells in 
the perivascular lymph spaces might harm the nerve-cells by blocking the lymph 
channels, but it is now realized that the death of the nerve-cells occurs too early to 
"be due to this cause. The excellent examples of neuronophagy which are seen 
in poliomyelitis and in “ Borna”’ disease can only be caused by the primary death of 
the nerve-cell and the liberation from it of disintegration products which exert 
positive chemiotaxis on wandering cells in the vicinity. 

One type of disease remains to be mentioned : the “ hemorrhagic encephalitis,’ 
which at times comes on after influenza or some other febrile disease, but some- 
times without obvious cause. In the present state of our knowledge we can only 
regard this either as a local purpura or as part of a general hemorrhagic diathesis. 
The name “ encephalitis’? may be admissible on clinical grounds, but does not seem 
to have any pathological justification. 
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Dr. Russell Brain: There are cases in which acute or subacute cerebral 
symptoms are apparently produced by the toxemia resulting from an infection 
without the infective agent being present in the nervous system. 

Pathology.—Pathologically, the cardinal features of the acute infective encephalo- 
pathies are : (1) indications that the damage falls, in the nervous system, mainly upon 
the endothelial tissues: and (2) the absence of the round-cell infiltration, whether 
general or perivascular, which we associate with true infections of the nervous 
system. 

Macroscopically, cedema of the brain is conspicuous, with flattening of the 
convolutions, and petechial haemorrhage may or may not be present. 

Microscopically, we may distinguish diffuse and focal changes. The former 
include hyperemia of the brain, pericellular edema and distention of the peri- 
vascular spaces with blood-plasma which may be coagulated. Chromatolysis of 
ganglion cells and axis cylinders is described. The characteristic focal changes 
appear to be related to the vessels and consist of areas of “ coagulation necrosis ” 
around small vessels sometimes surrounded by extravasated red cells—"* ring 
hemorrhages.” The vascular endothelium may be swollen, and sometimes a 
thrombus occludes the vessel. These patches evoke glial reaction and the formation 
of fat granule cells. In contradistinction to the demyelinating forms of encephalitis 
the perivascular destruction is not selective, but involves all the nerve elements 
indiscriminately. Small round-cell infiltration is absent. Lipoid degeneration of 
the liver and kidneys may be present, indicating a general toxemia. 

Bacteriological culture of the nervous system is negative. 

Clinical Features—We may for practical purposes distinguish three clinical 
groups of acute infective encephalopathy: (1) with exclusively or mainly meningeal 
symptoms, (2) with both meningeal and cerebral or spinal symptoms, (3) the latter 
without the former. 
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Common to the first two groups is an acute and often fulminating onset, with 
pyrexia, the temperature often reaching 105° or 106° F. (1) In the meningeal group, 
the symptoms consist of headache, vomiting, delirium, irritability and photophobia. 
Cervical rigidity, Kernig’s sign, cutaneous hyperesthesia, and diminished tendon 
reflexes constitute the characteristic abnormal physical signs. (2) When the brain is 
involved convulsions are common, and delirium rapidly passes into unconsciousness. 
Aphasia, hemiplegia, diplegia, papilleedema, ocular palsies and signs of cerebellar 
defect may be present. (3) Cerebral symptoms, without meningeal, usually occur in 
cases of less acute onset. 

The cerebrospinal fluid is usually under greatly increased tension and frequently 
appears to be otherwise normal ; though a rise in protein or a moderate increase in 
mononuclear cells may be present. 

Hematuria, albuminuria, casts and leucocytes in the urine, may supply evidence 
of the effect of the toxeemia upon the kidneys. 

In the accompanying table I have attempted a clinical classification based upon 
etiology as far as this is known. 


THE ACUTE INFECTIVE ENCEPHALOPATHIES. 


Etiology Synonyms 
1) Pyogenic infection... ies -Meningism. 
(a) Focal, especially otitis Serons meningitis. 
(b) General, especially sep | Acute hemorrhagic encephalitis. 
tice mia Acute toxic encephalitis (Grinker and Stone). 
(2) Specific fevers (?) a Meningism. 
Acute hemorrhagic encephalitis. 
3) Unknown origin... ... Meningism. 


Acute encephalitis (Anderson). 

Acute hemorrhagic encephalitis. 

Acute meningo-encephalo-myelitis (brain, Hunter and Turnbull). 

Acute non-suppurative encephalitis (Marsh). 

Acute serous encephalitis (Brown and Symmers). 

A fatal illness of children associated with acute interstitial parotitis 
(Gordon). 


(1) Pyoyenic infections.—There is no need to stress the long-familiar association 
of meningeal symptoms with generalized infections, such as pneumonia; but it is 
important to realize that cerebral symptoms may arise in the presence of local or 
generalized pyogenic infection without histological or bacteriological evidence that 
the organism is present in the brain. The difficulties of diagnosing the intracranial 
complications of otitis are increased by toxic meningeal and cerebral reactions. 

(2) L include the specific fevers because there seems no doubt that, in spite of 
the importance rightly attributed to demyelinating encephalitis, this by no means 
covers the field of the cerebral complications of these diseases. It is probable that 
they also sometimes give rise to toxic meningeal and cerebral states, though 
pathological evidence is scanty. Thus Ford mentions a benign meningeal form of 
measles encephalitis, and I have seen typical meningism in diphtheria. So-called 
acute hemorrhagic encephalitis’ has been described as complicating scarlet fever 
and measles. 

(3) Lastly we find a group of meningo-encephalopathies of unknown origin, 
occurring most frequently in children. A purely meningeal picture may thus occur ; 
in most cases, however, cerebral symptoms are prominent. This group includes the 
acute non-suppurative encephalitis of Marsh, acute encephalitis of Anderson, acute 
serous encephalitis of Brown and Symmers, the case reported by Gordon, and the 
fatal case in Brain, Hunter, and Turnbull’s series. By analogy I assume that these 
are also due to micro-organismal toxins. 

As to the meningeal symptoms in these conditions, the presence of meningeal 
symptoms does not necessarily mean infection of meninges, but meningeal irritation. 
In some of these cases the meningeal syndrome may arise with no infecting agent 
in the meninges. 
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Dr. Tom Hare: I have attempted a summary of the pathology of the varieties 
of non-bacterial encephalo-myelitis of animals due to filterable viruses known or 
surmised :— 

(A) Primary encephalo-myelitis—due to a specific neurotropic virus.-—(1) Rabies. 
(2) “ Borna” disease, or enzodtic encephalo-myelitis of the horse, ox and sheep. 
(3) Fowl paralysis. 

(B) Secondary encephalo-myelitis—arising in the course of acute febrile infec- 
tions, e.g.—(1) Equine influenza, or pink-eye. (2) Fowl pest or fowl plague. 
(3) Distemper. 

(C) Unclassified —(1) Dog—(?) post-distemper encephalo-myelitis. (2) Dog— 
canine hysteria, or frights disease. (3) Sheep—louping ill. (4) Sheep—scrapie, 
or trotting disease. (5) Rabbit—virus III encephalitis. (6) Rabbit—spontaneous 
encephalo-myelitis. (Encephalitozoon cuniculi). (7) Rabbit—spontaneous encephalo- 
myelitis (Toxoplasma cuniculi). (8) White mice—spontaneous encephalo-myelitis. 

“Borna” disease and fowl paralysis having been described by Galloway, and 
rabies adequately summarized in text-books, I will pass on to secondary encephalo- 
myelitis. 

B (1).-—Equine influenza (pink eye) is an acute febrile contagious disease of 
horses, of which the incubation period and course may vary each between 2 to 
14 days. The mortality is low. The disease has been transmitted to healthy 
horses by filtered blood and filtered spermatic fluid. A small percentage of cases 
early develop a diffuse encephalo-myelitis, which usually proves fatal. 

B (2).—Fowl pest (fowl plague) is an acute febrile contagious disease of poultry 
and some wild birds, due to a filtrable virus detected in the blood, central nervous 
system, nasal secretion, exudates of the serous cavities, bile and faces (Centanni, 
1902). The incubation period varies from 2 to 7 days, and the course of 2 to 4 days 
frequently terminates in the development of encephalo-myelitis, which is almost 
invariably fatal. Kleine (1905-06) and Schiffmann (1906) have described acido- 
philic inclusion bodies, 15-20, within and without the cytoplasm of the cells of the 
cerebral cortex. 

B (3).—Distemper.—Dunkin and Laidlaw (1926) have shown that experimental 
distemper in dogs, i.e., distemper without the common clinical complications, is an 
acute infectious disease characterized by an incubation period of 4 days, followed 
by coryza, a bi-phasic temperature curve, severe gastro-intestinal and respiratory 
disturbance and a comparatively low mortality-rate. In 10 per cent. of their dog 
cases an encephalitis developed, which arose about the seventh day or as late as the 
third or fourth week. These encephalitis cases “ are always of serious import,” but 
the terminal stages were not studied owing to the difficulty of nursing under 
experimental conditions. Macroscopically, the brain appeared normal, the cerebro- 
spinal fluid normal or in excess, and the meninges acutely congested. Histologically, 
there was degeneration of scattered nerve cells of the grey matter of the brain, with 
“small collection of small round cells scattered here and there in the cortex and 
around the ependyma.” No perivascular sheath infiltration and no inclusion bodies 
were found. 

Clinical distemper cases, however, frequently manifest encephalo-myelitis, 74 of 
150 cases studied by Goldberg and Volgenau (1925) showed nervous symptoms. 
According to Hutyra and Marek (1926) who have summarized the findings of Cerletti 
and earlier authors, also according to Goldberg and Volgenau (1925), clinical 
distemper encephalo-myelitis is characterized: (a) macroscopically by congestion 
of and occasional hemorrhages in the meninges, and by an occasional excess of 
cerebrospinal fluid; (5) histologically by perivascular sheath infiltration of round 
cells, diffuse vacuolation or chromatolysis of the nerve-cells, proliferation of glia-cells, 
vacuolation of the white matter, and hemorrhages. These lesions which are 
scattered, being present in some and absent in other levels, have been likened to 
human poliomyelitis by Roman and Lapp (1925). In addition, acidophilic inclusion 
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bodies situated within the cytoplasm or nuclei of the nerve-cells of Ammon’s horn, 
less commonly extra-cellularly, have been described by Lentz (in 1909 and earlier), 
Standfuss (1908), and Babes and Starcovici (1912). Sinigaglia (1912), also 
Babes and Stareovici (1912), found small vacuolated bodies containing basophilic 
granules in the cells of Ammon’s horn and lining the ventricles, in the epithelial cells of 
the cornea, bronchi, and lung alveoli; while a third body resembling Encephalitozoon 
cuniculi was reported by Kantorowicz and Lewy (1922-23) in the brain-cells. 

C (1).—? Post-distemper encephalo-myelitis (dogs).—Routine autopsies occasionally 
produce cases of chronic encephalo-myelitis, the clinical phenomena of which have 
been ably typed by Pugh (1926). I hesitate to accept Pugh’s assumption of a distemper 
origin for all his cases, since in my own cases there is a history of distemper 
authenticated by the clinician, in some, on the assertion of the owner, there is no such 
history, and in others the history of a previous distemper is unproved. An example 
of the latter category was described by Flexner and Clark (1913), the dog, aged 4 to 5 
years, having shown dysphagia, flaccid paralysis of the left fore limb, progressing to 
neck, head, mouth and right fore limb before destruction. The spinal cord and ganglia 
only were examined by these authors. 

So far as I am aware no specific type of histology, which would exclude clinical 
distemper, has been demonstrated in these cases. Endothelial cells may be seen 
accompanying the round-cell infiltration, but I have not observed acidophilic 
inclusion bodies in my own sections. 

I have had no opportunity of carrying out transmission experiments, but Flexner 
and Clark did not observe any symptoms in two puppies and two monkeys inoculated 
intracerebrally and into sciatic nerve with cord emulsions from their case. In spite 
of the clinical history of such cases, a series of transmission experiments is required, 
if only to exclude distemper, though the recognized difficulty of obtaining evidence of 
the presence of virus in human chronic encephalitis may add a further obstacle to the 
elucidation of this problem. 

C (2).—Canine hysteria (frights disease)—Though the etiological factor is 
unknown, this disease of dogs of all breeds and ages is widely accepted amongst 
veterinary clinicians as infectious, but having no etiological relationship to distemper. 
I shall confine myself to a few references to its pathology. 

Wright (1927) described the disease as an infectious meningo-encephalitis, but 
presented no evidence in support of this. The description of the brain and spinal 
cord of four cases given by Symonds (in appendix to Eyre’s paper, 1928) agrees 
substantially with my own small experience. Macroscopically, the brain and spinal 
cord show no characteristic macroscopic changes, though in two cases I have found 
an excess of cerebro-spinal fluid. Histologically, the nerve-cells of the spinal cord, 
brain-stem and cerebellum appear normal, but, according to Symonds, a small 
proportion of the cells of the cortex shows “ degenerative changes of the type 
generally seen in toxic encephalopathies, i.e., swelling and eccentricity of the nuclei, 
chromatolysis and satellitosis... No polymorphonuclear or round-cell perivascular 
sheath infiltration, no abnormal glia-cells, and no inclusion bodies were found. 

Probably a most interesting case in a “very young dog,” described by Petit, 
Marchand and Bouchet (1923) as “ambulatory automatism,” should, on the 
clinical evidence, be included in this section. The brain was congested and the 
cerebro-spinal fluid in excess. Parts of the brain cortex showed no histological abnor- 
malities, whereas other parts revealed perivascular infiltration with small round- 
cells, neuroglial hyperplasia and possibly slight chromatolysis of the nerve-cells. 
The white matter showed foci of round-cells and partial demyelination of nerve- 
fibres. No inclusion bodies were found. The authors present a reasonable case for 
excluding distemper as an etiological factor of this subacute encephalo-myelitis. 

Thus, such evidence as I have suggests that canine hysteria may reveal changes 
in the central nervous system, varying from a slight encephalopathy to a 
meningo-encephalitis. 

Brain emulsions from two of my cases have been inoculated intracerebrally into 
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rabbits without result. Klarenbeck (1927) failed to transmit the disease, with brain 
emulsions of affected cases inoculated intracerebrally, into dogs and rabbits, and 
intraperitoneally into guinea-pigs. 

C (3).—Louping ill (sheep).—The clinical manifestations of this disease vary 
from a slight indisposition to a paraplegia. McGowan and Rettie (1913) described 
the histology of the central nervous system of eleven cases as a poliomyelitis, showing 
acute and chronic types. They obtained negative results with the intracerebral 
inoculation into two healthy sheep of the emulsified brain from two of their cases. 

Stockman (1916 and 1918) preferred the term myelo-encephalitis to describe the 
lesions which involved the spinal cord, especially the lumbar and cervical enlargements, 
to a greater extent than the brain. The disease was reproduced in sheep by ‘the 
subcutaneous, intraperitoneal and intravenous inoculation of the bacteriologicilly 
sterile blood or lymph-gland juice of affected cases, also by infestation with ticks 
(Ixodes vicinus) previously fed on diseased sheep. Subcutaneous, intraperitoneal 
and intravenous inoculation of emulsions of the brain and spinal cord of affected 
cases produced no clinical evidence of the disease, and were considered avirulent ; no 
intracerebral inoculations appear to have been performed. 

Stockman found eosinophilic “ chromatin bodies”’ (Giemsa stain) in some of the 
mononuclear cells of the blood and cedematous lymph-glands both of n&turally and 
experimentally infected sheep. These bodies, being round, oval, pear- or rod-shaped, 
and situated within the cytoplasm or nucleus in numbers varying from one to six 
or more, were regarded by Stockman as a protozoan, and as the causative agent of 
“louping ill.” Experimentally-infected sheep that recovered (unlike the piroplasmoses) 
did not harbour the “chromatin bodies,’ also they seemed immune to further 
infection. 

Stockman’s inclusion bodies recall the ‘ chromatin bodies” observed in a disease 
of fowls (clinically resembling spirochetosis) of Nigeria and Palestine by Macfie 
(1914) and Adler (1925). These eosinophilic chromatin bodies, varying in size from 
minute points to large, rounded, club-shaped or signet-ring forms, were found within 
the “crystalloid’’ leucocytes. The disease was transmitted by intramuscular 
inoculation of two healthy fowls with filtered blood (Adler). 

The “ Kurloff”’ bodies in the lymphocytes of guinea-pigs (Benda, 1924) are also 
of comparative interest. 

C (4).—Scrapie (trotting disease) is a disease of sheep, usually from 18 to 36 
months of age, which arises insidiously and has a course of 2 to 5 months, characterized 
by sensory phenomena followed by motor paresis and terminating in paraplegia. 
Occasionally no symptoms are manifested. 

Hutyra and Marek (1926) state that Besnoit and Morel found a peripheral 
neuritis with more or less extensive chromatolysis of individual motor nerve-cells as 
the only lesion in the cord, whereas Cassirer was unable to find any lesions in the 
central or peripheral nervous system. Stockman (1926) observed a scattered 
neuronophagia, and intracytoplasmic or intranuclear acidophilic inclusion-bodies, 
varying from the size of small specks to that of a red blood-corpuscle or even larger, 
within a variable number of nerve-cells of the medulla, cord, and spinal ganglia. 
Stockman suggested that these inclusion-bodies might indicate a filtrable virus as the 
cause of “ scrapie,” but further observations of his experimental inoculations with 
cord emulsions were arrested by the author’s sudden and deeply-lamented death. 

C (5).—Virus III encephalitis (rabbit).— Rivers and Stewart (1928) reported more 
fully upon an active filtrable agent (Virus III) which is indigenous to rabbits, and 
“undoubtedly causes a natural infection in these animals, yet the spontaneous disease 
has not as yet been recognized.”’ 

Intracerebral inoculation of testicular virus produced in some of the test animals 
tremor, ataxia, irritability, circling, salivation, retention of urine, generalized tonic 
and clonic contractions of the skeletal muscles or paralysis with death; other test 
rabbits, however, showed nothing further than increase of temperature. The 
mortality-rate was not stated, but apparently recovery was not unusual. 
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The resulting chronic meningo-encephalitis was characterized by a meningeal and 
perivascular infiltration of round, plasma, and endothelial cells, neuronophagia, and 
acidophilic nuclear inclusions within nerve-cells, glia-cells, endothelial cells, arachnoid 
fibroblasts, ependymal cells, and cells of the choroid plexus. These bodies were not 
found within the nuclei of the Purkinje cells of the cerebellum. 

Though the authors saw some resemblance between the symptomatology and 
histopathology of the experimental encephalitis of virus III and that of herpes, yet 
they concluded from a further experiment that virus I1I was not herpes virus. 

C (6).—Spontaneous encephalo-myelitis of rabbits (Encephalitozoon cuniculi 
Twort (1922)).—T wort and Archer (1922) described a contagious encephalo-myelitis 
among their stock rabbits, characterized by an insidious onset, wasting, subnormal 
temperature, and in some cases a discharge from the eyes. The course of 15 hours 
to several days usually ended fatally ; a minority completely recovered. In addition 
to a chronic meningo-encephalitis the rabbits showed “ lesions ”’ in the kidneys, liver 
and spleen. 

Wright and Craighead (1922) described an encephalo-myelitis in young rabbits, 
characterized by persistent drowsiness, followed in most cases by a tremor shortly 
before the development of “ slight cr marked, general or localized’’ paralysis. The 
mortality was high. The causal agent was thought to be a protozoan found 
scattered among the round-cell infiltration of the central nervous system, in the 
degenerating nerve-cells, and in the epithelial cells of the kidney tubules. The 
disease was reproduced in healthy rabbits by intracerebral inoculations of spinal cord 
and of sedimented urine from affected cases. 

A body, believed to be identical with Wright and Craighead’s protozoan, was 
described in meningo-encephalitic lesions of rabbits by Doerr and Zdansky (1923) : 
und by Levaditi, Nicolau and Schoen (1923), who gave it the name Encephalitozoon 
cuniculi ; Goodpasture (1924) observed the “ body” in the lungs, Smith and Florence 
(1925) in the kidneys of rabbits, while Da Fano (1924) reported it in English rabbits. 

Levaditi, Nicolau and Schoen (1924) reviewed their work on the encephalitozoon 
which they found either in the brain or kidney or in both brain and kidney of 
rabbits experimentally infected with the viruses sent by Kling, Thalhimer and Twort. 
Rabbits were experimentally infected by intracerebral inoculation or ingestion of the 
urine, by intracerebral and intratesticular inoculation of the brain or kidney of 
affected animals. The incubation period of experimental cerebral lesions was from 
6 to 8 weeks, that of direct contact infection from 17 to 21 weeks. The infection 
was transmissible to rat, dog and mouse. 

The histology of the lesion “is practically a granulomatous lesion, perivascular 
in type, with cellular exudate composed of large cells with clear nuclei—endothelial 
type; also the parasite (Encephalitozoon cuniculi) can be demonstrated in a number 
of cases” (McIntosh and Searff, 1926). 

No author appears to have isolated and cultivated the encephalitozoon, which 
some protozoologists, e.g., Wenyon (1926), do not accept as a protozoon. Again, 
Woodcock (1927) agrees with Kling that it is not a living organism but a reaction- 
product to a virus (analogous to the Negri body of rabies), being found not in the 
early but in the more advanced stages “ when degenerated and necrotic foci could 
be found ” 

The division of opinion as to the nature of these inclusion bodies (e.g., the Negri 
body) has been increased by Manouelian and Viala (1924) reporting organisms 
morphologically indistinguishable from Encephalitozoon cuniculi in the cells of the 
brain and salivary glands of rabid dogs. Levaditi, Nicolau and Schoen (1924) [2] 
confirmed these observations and claimed that the Negri body is the cyst-stage of 
the protozoon, which they named Glugea lyssx. 

C (7).—Spontaneous encephalo-myelitis of rabbits (Toxoplasma cuniculi).— 
Levaditi, Schoen and Sanchis-Bayarri (1927) inoculated two rabbits intracerebrally 
with the brain of a rabbit and of a monkey each showing no lesion—presumably the 
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rabbit and monkey had been previously inoculated with herpes virus. The two 
rabbits died on the thirteenth and twenty-third day respectively from a chronic 
meningo-encephalitis. The lesions differed from those of encephalitozoon meningo- 
encephalitis in the marked changes in the floor of the fourth ventricle. To the 
protozoon-like bodies found in the macrophages and ependymal cells the authors 
gave the name Toroplasma cuniculi. The disease was transmissible to rabbits 
by intracerebral inoculation of affected brain tissue, the inoculated animals dying 
within two weeks after showing weakness and paralysis. 

C (8).—Spontaneous encephalo-myelitis of white mice.—Cowdry and Nicholson 
(1924) described lesions of a chronié meningo-encephalitis in 25 out of 141 apparently 
healthy mice. In five of these mice protozoon-like bodies identical with those 
described in rabbits by Wright and Craighead were found free or within the macro- 
phages as well as in very characteristic cysts, which, in addition to being associated 
with the infiltrations, were present in other parts of the brain showing no abnormal 
reaction. Levaditi, Nicolau and Schoen (1924) also found similar bodies in the 
brain of 26 out of 37 apparently normal mice. They reproduced the lesions in 56 
out of 92 mice inoculated with affected brain and kidney tissue, urine and peritoneal 
fluid. 
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Mr. Leslie Pugh: The work on encephalo-myelitis of dogs, in which I have 
been collaborating with Dr. Perdrau, appears to suggest that encephalo-myelitis 
occurs not infrequently in the dog, independently of distemper, but that this same 
condition may occur simultaneously with distemper and give rise to the expression— 
‘outbreaks of nervous distemper.” We have experienced considerable difficulty in 
proving whether a dog has or has not had distemper. 

There seems to be evidence of a connexion between all these forms of 
encephalo-myelitis which occur in dogs, independently of distemper, that ‘* hysteria ”’ 
might be classed as the mildest or most transient form of the condition, and that the 
lethargic and cerebellar types are the most severe. 

We have been fortunate in being able to compare notes with Dr. Laidlaw and 
Major Dunkin, but we are still unable to state what relation these forms of 
encephalo-myelitis bear to distemper. 

Laidlaw and Dunkin were not able to produce a _ histological picture in any of 
their fatal.cases of true distemper, similar to those which I published 3 or 4 years 
ago under the title of epidemic encephalitis in dogs, or to those previously described 
by Dexter, Cerletti and others under the name of nervous distemper. 
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War Section. 


[April 8, 1929.] 


DISCUSSION ON FUNCTIONAL NERVOUS DISORDERS 
IN THE SERVICES. 


Army. 


Colonel J. C. Kennedy: The discussion which I have the honour to open 
to-day was suggested by the observation that the incidence of hysteria in the Army 
has been increasing during the last few years, and after consultation with our 
colleagues of the sister Services, it was decided that a discussion centred round this 
observation would be of benefit to all three Services. 

The title of the discussion has been chosen in order to give scope for a freer 
exchange of ideas between the Services than might be the case if limited to the 
question of hysteria alone, but for my own part I wish to devote the time at my 
disposal almost entirely to the incidence of hysteria. 

It is common knowledge that hysterical manifestations were frequent during the 
Great War, and much of the literature on the subject, including the Report of the 
Commission on Shell Shock, must be familiar to you. 

It is not surprising that many men should have broken down under the strain of 
their experiences in war, but under normal conditions we are not accustomed to look 
upon hysteria as a factor of much importance in the male subject, particularly in the 
selected body of men of which our peace-time army is composed. It has, however, 
gradually been borne in upon me that hysteria does exist to quite an appreciable 
extent, and I rarely visit a hospital, in the course of my duties, without seeing one 
or two cases of hysteria or some other functional nervous disorder. In this paper, 
I shall in the first place, give figures to show that the incidence of hysteria in the 
Army is increasing ; secondly, by an analysis of cases I shall indicate the clinical 
types included in a diagnosis of hysteria, and the factors that appear to be of 
etiological significance, and thirdly, I shall mention those points which, in my 
opinion, require emphasis and invite discussion. 

(1) The accompanying table shows the incidence of hysteria in the Army for five 
years before and seven years after the Great War. Although the actual numbers 
are small, yet when the figures from year to year are compared, the steady increase 
that will be noted is surely a matter of significance. 

In 1927 there were 126 admissions for hysteria, a ratio of 0-7 per 1,000 strength, 
which compares with a ratio of 0-4 in 1921, and an average ratio of 0-1 for the five 
years before the Great War. The comparison with 1921 lends a further signifi- 
cance to the figure for 1927, as in the former year the recruiting difficulties of 
that period were reflected in high incidence and invaliding rates, and since that 
year there has been an all-round decrease in the sick-rates. 

In the same table I give the corresponding figures for all diseases of the nervous 
system, for neurasthenia (another functional nervous disorder), and also for epilepsy, 
mental disease and disordered action of the heart. 


TABLE I.-—To ILLUSTRATE THE INCIDENCE OF FUNCTIONAL NERVOUS DISORDERS IN THE ARMY. 
RATIO PER 1,000 STRENGTH. 


i 1922 1928 1924 1925 1926 1927 

Diseases of the Nervous 
System o. ten. ie 5-7 8-9 7-0 6-4 6-5 6-7 7-2 7-5 
Hysteria as 0-1 0-4 0-4 0-4 0-4 0-5 0-5 0-7 
Neurasthenia 0-6 2-7 1-9 1-5 1-6 1-5 1-1 1-4 
Epilepsy ... 0-9 1-2 1-0 1-1 1-0 0-9 0-9 0-9 
Mental disease 0-7 1-6 1-1 1-1 1-0 0-9 0-8 0-8 
D.A.H. 2-15 6-6 5-1 4-4 3-5 3-5 3-0 2-9 
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You will note that the incidence of nervous diseases rose in 1921, and although 
it showed a tendency to fall in the subsequent years, in common with most other 
forms of disease, it still remains at a level considerably higher than that before 
the Great War. This is accounted for, mainly, by the incidence of hysteria and 
neurasthenia, the two large groups of the functional nervous disorders. 

For purposes of comparison I have included the figures for mental disease and 
disordered action of the heart, the latter a disability that is largely functional and 
allied to the disabilities now under consideration. The steady improvement in the 
incidence of disordered action of the heart I attribute very largely to the special 
attention that has been given to this disability from the recruiting and clinical aspects 
during the last few years. 

Perhaps my point may be made clearer by a graph, which shows the percentage 
increase in hysteria and neurasthenia as compared with the five years before the 
Great War. 

(2) Some idea of the clinical types and of the etiological factors of hysteria during 
peace time conditions has been obtained by an analysis of 177 cases occurring 
during the eighteen months following January 1, 1927. 

A study of the clinical records showed that in a few cases the diagnosis was 
uncertain or open to criticism for the following reasons :—(a) Lacking in clinical 
detail and therefore excluded. (b) Under suspicion of malingering. (c) Suspicion 
of organic nervous disease, viz., early disseminated sclerosis and encephalitis 
lethargica. (d) Association with some organic disability, viz., high blood-pressure, 
duodenal ulcer, appendicitis, cervical rib and gun-shot wound. 

It is a point to be emphasized that a case should not be diagnosed as one of 
hysteria if the hysterical symptoms are associated with something organic, and 
we must have a clear conception as to the meaning of a reflex nervous disorder 
and its differentiation from a purely hysterical condition. In the same category 
may be included those with a toxic or infective origin, as, for example, one that 
was diagnosed in the first place as a case of narcolepsy and was cured after the 
removal of adenoids. 

After eliminating the above cases there were 164 in which the diagnosis of 
hysteria seemed justified ; among these there is a small group of ten cases to which I 
shall refer later, but I now proceed to consider the details of the main group of 154. 

These 154 cases may be conveniently grouped according to the predominance of 
certain clinical symptoms. This, it will be realized, is not a hard-and-fast 
classification, as many of the cases presented symptoms of two or more of the 
groups. 

(A) Fits or convulsions the predominant symptom, 82. (B) Tremors or spasms 
predominant, 10. (C) Cases presenting paralyses, disturbances of sensation and 
aphonia, 19. (D) Mental symptoms, including amnesia, predominating, 43. 

Group A. Fits or Convulsions (82).—Those in which fits or convulsive attacks 
were the prominent feature férm 53 per cent. of the total. The great majority 
of the patients were admitted to hospital for observation as to nature of a “fit.” 
Such “fit” may be simply an attack of vertigo, a fainting attack, a definite 
convulsive seizure suspected to be epilepsy, or, if it has been observed by a medical 
officer, may from the first be recognized as hysterical in character. 

Diagnosis in many cases is a real difficulty, but if the case is hysterical some 
positive evidence is usually forthcoming after admission to hospital. In the case 
of epilepsy, however, prolonged observation in hospital frequently fails to supply 
confirmatory evidence. 

Analysis of this group supplies evidence of a relationship between incidence and 
length of service but none in relation to age. Of the eighty-two cases, thirty-two 
(40 per cent.) had less than one, and fifty-two (63 per cent.) less than two years’ 
service. 
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Apart from the frequency with which the clinical reports reiterate a history 
of nervous disability or of actual fits before enlistment, this high incidence in the first 
two years of service sufficiently indicates that there has been some inherent defect 
in the individual. The inability or the unwillingness of the individual to adapt and 
adjust himself to a disciplined life must be taken as evidence of an inherent 
irritability of the nervous system. Many of these patients give a history of 
stammering or of being irritable, highly excitable, or uncontrollable as children 
or youths. The degree of susceptibility or impressionability of some of these 
individuals is exemplified by the man who had a hysterical seizure after witnessing 
a person in an epileptic fit. 

If we examine the cases occurring at a later period of service, again we find 
evidence of constitutional defect. The majority of the patients broke down on 
service abroad and there are recorded in the clinical notes such significant items as 
“hatred of the country,” “distaste for a certain duty,” and “ over-indulgence.”’ 
The nostalgic complex is much in evidence and is no doubt: fostered by trying 
conditions of climate and by ill-health. 

In this group are a number of patients invalided from abroad as epileptics. 
These patients are a constant source of worry. A large proportion of them, on 
arrival in this country, are in good health and, though kept under observation 
for a considerable time, may never have another fit, and many are highly emotional. 
In such cases it is only natural that the accuracy of the diagnosis should be 
doubted. 

It must be remembered, however, that during their first. experience of a hot 
climate, if subjected to physical or mental stress and especially in association with 
over-indulgence in aleohol, young adults may exhibit fits of an epileptiform character 
(indistinguishable from true epilepsy) which never recur on return to this country. 
The disposal of such cases, in which the diagnosis of epilepsy is open to doubt, 
is a matter requiring much consideration, and, for the reasons I have stated, the 
diagnosis may be changed to hysteria and the man retained in the service. 

Group B. Tremor and Spasm (10).—In these cases, tremor or spasm was the 
prominent feature. A history of nervous disability in youth or before enlistment 
is again pronounced and seven of the ten had less than three years’ service. 

As an example there may be mentioned the case of a recruit, 19 years of age, 
with only three weeks’ service, who, having been pushed off the 10-ft. board in the 
gymnasium, developed a marked tremor of the legs. He had always been nervous 
of heights and had noticed some trembling of the legs before. 

Group C. Paralyses, Disturbances of Sensation and Aphonia (19).—Sixty-three 
per cent. in this group had had less than two years’ service. Two examples may 
be given. 

A gunner, aged 20, with five months’ service, was badly frightened when 
carrying out gun practice—though there does not appear to have been any real 
reason—and became aphonic. His power of speech returned suddenly as the result 
of a slight shock or fright when, as a patient in hospital, he accidentally slipped and 
uttered an exclamation. 

I may say in passing, and as an example of the power of suggestion in these cases, 
that I have seen several cases of aphonia occur in series. 

The second case, that of a recruit, aged 19, with six weeks’ service, is of interest 
from the fact that the patient was admitted direct to a civil isolation hospital and 
treated as a case of acute poliomyelitis involving the whole of the left upper limb. 
After six weeks he was transferred to a military hospital, where the condition was 
recognized to be hysterical, and he was discharged cured about seven weeks later. 
Two months later he was again admitted to hospital with a recurrence of the symptoms 
but was discharged cured in six days. The determining factor in the case appears 
to have been an injury to the left shoulder, sustained about a week before the first 
onset of the hysterical symptoms. 














1184 Proceedings of the Royal Society of Medicine 28 


Group D. Mental Symptoms and Amnesia (43).—This group constitutes a 
considerable proportion—nearly a third—of the total number. 

In the clinical records of these cases there are to be found illustrations of many 
of the various mental symptoms of hysteria, in fact the following list of symptoms 
noted is almost a text-book one: Extreme irritability and loss of self-control; 
episodic attacks of delirium or frenzy—sometimes almost maniacal—exaltation or 
depression; twilight state, somnambulism, hallucinations; amnesia and double 
personality ; craving for sympathy, self-mutilation, and threatening or attempting 
suicide. 

It is only natural that many of these patients were under suspicion of being insane 
and were, for a time, under observation in D block, Netley, or in mental wards of other 
hospitals. 

As in the other groups, the majority of the cases occurred in the first two or 
three years of service, e.g., 40 per cent. under one, 58 per cent. under two and 70 per 
cent. under three years. 

A previous history of uncontrollable temper and of somnambulism was not 
uncommon ; in one or two cases there was a history of chorea, and in about six 
there was a history of head injury, recent or remote. In several cases an emotional 
shock was the determining factor. 

I will now refer briefly to the ten cases which have not been included in the main 
series. These occurred in Aden, in association with some cases of neuritis which were 
at first thought to be beri-beri. Aden is a station in which beri-beri is liable to 
occur and it has been for some time the practice to take every possible precautionary 
and preventive measure, including the supplementing of a possibly deficient ration by 
an issue of marmite. 

It can well be imagined, therefore, that the occurrence of one or two suspicious 
cases caused consternation amongst the medical authorities and was the signal 
for an intensive campaign of medical inspection and supervision. This created an 
atmosphere of suggestion, which reacted on men who had served abroad for some 
years and were “ fed up” with the limitations of the station, and resulted in these 
cases of hysteria. These cases were of the motor and sensory type, with extensive 
anzsthesia and paraplegia. 








TaB_eE II. 
Anulysis of 164 Cases of Hysteria. Incidence by Age and Service. 
Main series divided into four ¢linical groups 
————— _ea—«— - 
A. B. Cc dD. Total Aden cases 
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oo 20-21 ,, 13 se 2 2 9 26 i as -- 
ats 21-22 ,, 15 os 2 1 6 24 sin ind - 
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99 23-24 ,, 5 — 2 2 9 4 
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*9 25-30 ,, 10 — ] 5 16 4 
Over 30 ‘6 1 l 2 5 1 
Service 
Under 1 year 32 2 8 17 59 (38-3 per cent. — 
re 1- 2 years 20 2 4 8 34 {22-1 percent. — 
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pa 3-4 ~=«, 9 1 — 4 14 ose — 
ee S23 w 2 = 4 5 11 2 
os 5-10 ,, 12 1 1 2 16 8 
i 10-15__,, 1 - 1 2 4 = 
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The analysis of these cases, therefore, supports the generally accepted view that 
the basic factor in the stiology of hysteria is a constitutional or inherent instability 
of the nervous system. 

The evidence is clear that the majority of the subjects with this constitutional 
tendency or predisposition break down soon after enlistment and that another 
proportion fail to maintain their stability under conditions of foreign service. In 
this latter group physical weakness under trying climatic conditions or as the result 
of ill-health must be an important determining factor. 

This is not the time to discuss the various theories on the wtiology of hysteria, 
but the histories of many of these cases bring out clearly the influence of suggestion, 


including medical suggestion. Babinsky’s contention that hysteria is the outcome 
of suggestion and can be cured by counter-suggestion or persuasion—hence his term 
‘ pithiatism ""—is amply illustrated, and this principle should govern our handling 


of these cases in the Service. From the Service point of view I think that the 
definition of hysteria given by Osler and McCrae is very apt: “ For practical 
purposes, the physician may think of hysteria as an unconscious mechanism, utilized 
to protect or remove the individual from a disagreeable, undesirable, or threatening 
life situation.”’ 

The manner in which these cases were disposed of is recorded in 151; 113 men 
were returned to duty and 38 were found unfit for military service. That is to 
say, 25 per cent. were invalided. A large proportion of the invalids had mental 
symptoms. 90 per cent (eighteen cases) of group “ D” (mental) were invalided as 
compared with 17 per cent. (twelve cases) of group “ A” (fits) ; none of these latter 
had more than two years’ service and seven had less than one year. 

(3) Discussion.—The first point to which I would direct attention is the diagnosis. 
To differentiate hysteria from malingering or organic nervous disease—such as early 
disseminated sclerosis or encephalitis—may be no easy matter, but it may be still 
more difficult to decide whether one is dealing with a reflex nervous disorder such as 
may be associated with a wound. An hysterical condition may be superimposed upon 
an organic lesion, a wound, or a toxic condition, and I would emphasize that hysteria 
should not be officially diagnosed if associated with any organic disorder. Quite 
apart from any injustice to the patient, an official diagnosis of hysteria may create a 
great deal of trouble in the final disposal of the case, as, for instance, in considering 
the question of attributability. 

I should like to see the diagnosis of hysteria strictly limited to cases of a pithiatic 
nature, conforming to the modern conception of hysteria, but it is difficult to do this 
until more latitude is given by our nomenclature. In the Army we strictly 
adhere to the Nomenclature of Diseases of the Royal College of Physicians (last 
edition, 1918). In this classification there is nothing intermediate between hysteria 
and psychasthenia, so that it is difficult to place the psychoneuroses—such as 
anxiety neurosis, compulsion neurosis and the obsessional neuroses. Hence some 
of the cases diagnosed “ hysteria” and included in my group “D” (mental) would 
be more accurately described as anxiety neuroses. 

The three Services differ somewhat in their use or interpretation of the nomen- 
clature, and a comparison of their views on this subject should be of interest, but, in 
any case, it will be agreed that our official nomenclature should be revised to meet 
modern requirements. 

The second point to which I would refer is the disposal of cases of hysteria. 

In my opinion the decision as to whether an hysterical patient should be retained 
in the Service or not, depends on a collective consideration of the length of service, 
the evidence of previous history and the effect of treatment. When hysterical 
symptoms develop within a short period after enlistment and there is a definite 
previous history, of nervous disability, it is clear that such a man can be of little use 
in the Service. 
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With survival in the Service for longer periods, greater care must be taken in 
making a decision, which will largely depend on the answer to the following 
questions :—(1) What is the precipitating factor? (2) What is the effect of 
treatment ? 

Treatment.—Apart from general considerations of health and the application of 
electrotherapy, this takes the form of counter-suggestion or persuasion. A patient not 
easily amenable to persuasion may require a prolonged course of treatment, and, in 
view of the liability to recurrence, ceases to be an economical proposition for the 
Army under peace-time conditions, especially in these days when economy in the 
Army vote is so strictly adhered to. At the same time, the principle that no man 
should be discharged from the Service for a curable disability until he is cured, even 
though it is realized that he will never make an efficient soldier, is one that we 
should like to see carried out, and, as a matter of fact, the question of specialist 
psychotherapeutic treatment has been receiving attention. 

In time of war, when the whole resources of the country are devoted to the 
maintenance of man-power, the situation is different. Special treatment centres 
must be organized and no man should be allowed to escape military service on 
account of pure hysteria. 

The last point I would raise is the question of recruiting. Can anything be done 
to eliminate the unstable individuals who break down within a few months after 
enlistment? This is a point on which I hope that we shall get some very useful 
information from our colleagues in the Royal Air Force, in which the tests for 
nervous stability have been brought to a high state of perfection, and which must, 
of necessity eliminate the unstable individual. 

I can foresee, however, that the adoption of stringent tests might entail a raising 
of the standard which would increase the difficulty, already experienced under 
present regulations, of obtaining the necessary number of recruits. 

There is no doubt that the problem is largely one of eugenics and upbringing, 
and, as is the case in most of the problems concerned with man power, we are 
forced to contemplate the defects in our national physique. 


Navy. 


Surgeon Rear-Admiral E. T. Meagher.—A knowledge of nervous mental 
disorders is of value to the medical officer in the maintenance of morale in fighting 
forces. 

Before discussing the psycho-neuroses, let us consider the genesis of mental 
abnormality. I suggest that heredity gives us people who fall into three groups: 
(1) The normal, (2) the psychopathic, and (3) the neuropathic. It has been held 
that a germinal defect exists and is the responsible factor in the majority of cases 
developing mental defect or disorder. Those of neuropathic constitution can be 
traced to the same cause, or to parental epilepsy, alcoholism, or other toxemia. 

The mentally deficient—the aments, whose numbers have been much under- 
estimated at four per thousand—do not concern us here. 

With regard to childhood, we may well conceive that psychic shock or terrifying 
experience in early years may make an indelible impression on the developing mind. 
It is held that particularly painful episodes are liable to be lost to memory, and it is 
to some mental wound of childhood that the “phobias” which arise later in life 
are attributed, except perhaps by those who find a sex complex as the basis of 
all mental disorders. Unless, however, the individual is of neuropathic or 
psychopathic predisposition, it is improbable—according to my conception of 
mental disorders—that he will develop a psychoneurosis. 

Adolescence is the time when nervous or mental disorders are liable to manifest 
themselves in their commonest forms—hysteria and dementia precox. 
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With this brief review how are we to determine which candidates to accept or 
reject at a medical examination? I know of no means by which the inherent 
weakness to which I have alluded can be determined. 

In the Navy the educational test which should assist in detecting mental 
deficiency is not part of the doctor’s duty and, seeing that cases certified as mentally 
deficient have occasionally been recruited, we cannot place much reliance on it. 
The procedure which recommends itself to me is that the medical officer should 
devote a few minutes’ consideration to the mentality of the candidate and record his 
assessment at the time the physical examination is made. For the first twelve 
months of his service the recruit should be under observation in order to ascertain 
whether he displays any of those behaviour characteristics which indicate nervous 
instability. 

Apart from hereditary predisposition, it is generally agreed that in exceptional 
circumstances the normally constituted may break down on the nervous side. 
Gaupp, a German authority, recorded that he had noted over one thousand cases of 
functional nervous disorders in the German army before the war. 

Let us consider the psycho-neuroses as hysteria, neurasthenia and compulsion 
neuroses. 

Charcot, in describing hysteria as “ La Grande Simulatrice,” indicates its most 
evident feature—simulation; Janet explains it as a lowered mental state with 
dissociation of consciousness, in which the underworld of mind assumes control. 
Babinski and his school emphasize the essential part suggestion plays. Head 
expresses the opinion that drill-made soldiers act automatically, and therefore tend 
to the development of hysteria. As regards the Navy and a sea-faring life in general, 
I think the influences are in an opposite direction and distinctly tend to raise 
resistance to hysteria. 

Hysterical manifestations can frequently be clearly traced to psychic shock. A 
marine detected in falsehood at a court-martial was sentenced to ninety days’ 
confinement. He came under my care in hospital with continuous vomiting and 
excessive flatulence. Treatment in a general ward was ineffective and he was isolated. 
After some days of intensive persuasion he recovered, but relapsed immediately on a 
return to a general ward. He again recovered and returned to his ship. 

The psychic disturbance is sometimes attributed to a painful buried memory 
of childhood, or to some recent cause for fear. There seems to me to be in most of 
these cases an element of desire also. The cause of anxiety is manifested as a 
paralysis or othersymptom. It is “ converted” and we get a “ conversion hysteria.” 
The symptom may often be related to the cause, e.g., paralysis of the legs, which 
would prevent the individual from advancing into danger, or which would necessitate 
his removal from a place he wished to leave. 

Many cases arise from unconscious simulation, coupled with suggestion. I saw 
a woman who, when thirty-four years of age, was supposed to be attacked by spinal 
paralysis—the condition had been suggested to her by seeing a genuine sufferer. 
She had remained in bed for nineteen years with continuous nursing and medical 
attention. As I could find no evidence of organic nervous disease I suggested that 
she would get up the next day and told those in charge to see that she did so. She 
has been walking about quite naturally since then. 

Mott and others record similar cases of soldiers supposed to be suffering from 
incurable spinal paralysis, who were retained in military hospitals for two years or 
longer before the true nature of their condition was discovered. 

Perhaps the commonest form of hysteria in the Navy is aphonia, and years ago 
I saw several cases at the same time in the wards at Haslar. The hysterical fit is 
perhaps equally common and many may occur without figuring in the official returns. 
In most instances there is no occasion to treat the case on the sick list. A word or 
two of advice and immediate discharge to duty is the best course to adopt. 
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The fit in “ essential epilepsy”’ is of very different significance. The trouble is 
that the fit may not be seen by a medical officer and the diagnosis may remain doubtful. 
A convulsive seizure which is neither hysterical nor epileptic may be mistaken for 
one or other and the probability is that cases are occasionally wrongly invalided 
as epilepsy, the convulsion being due to alcohol, syphilis, or other toxamic condition. 

Hysteria is more frequently exhibited by the less educated class and I can 
recollect no case of pure hysteria in an officer. 

Neurasthenia in its simplest form I conceive to be a state of nervous exhaustion 
incapacitating the sufferer equally from duty and from pleasure. Many causes 
often act together in producing it, e.g., climate, physical disorders, and depressing 
influences. In a person of neuropathic constitution, neurasthenia may be easily 
provoked and an emotional experience or cause for anxiety which in a normal person 
would be negotiated without much difficulty, may be the occasion. When the 
emotional disturbance is in the nature of fear, an anxiety neurosis, as it is now 
called, arises. Restlessness, sleeplessness, tremors, sweating, tachycardia, and total 
inability to do anything, are signs that accompany the condition. 

Phobias of one sort or another may be present with anxiety neurosis or with 
other nervous states sometimes described as psychasthenia, sometimes as obsessional 
neurosis, and perhaps most commonly, at the present day, as compulsion neuroses. 
As the intensity of the obsession and the accompanying behaviour of the sufferer may 
vary greatly, certification may in some cases be necessary, though the majority of 
patients may superficially show little abnormality beyond the particular “ phobia ”’ 
which they display. These “phobias” are held by some to be of atavistic origin ; 
agoraphobia, for instance, is traced to the anthropoid ape in the forest who avoided 
open spaces as being insecure: claustrophobia to the cave dweller who had many 
exits to his dwelling. 

In the Navy all the forms mentioned are met with. Service troubles, domestic 
anxiety and debility induced by climate or illness may account for many, and there 
is little doubt that the returns under the diagnosis of neurasthenia include cases 
which might appropriately be described as ‘‘ Service misfits’ and whose invaliding is 
dictated by this consideration. 

Diagnosis.—As regards hysteria, the chief point is to make sure that organic 
disease does not co-exist. Hysteria may accompany definitely psychotic conditions 
and Kraepelin noted its presence in many cases of manic-depressive insanity. 

In neurasthenia the same discretion must be used. The need to consider general 
paralysis of the insane before diagnosing neurasthenia is worth mentioning, as 
I found the latter diagnosis had been made in 25 per cent. of 100 cases I examined. 

The point I emphasize in the diagnosis of either hysteria or neurasthenia is to 
ascertain that they are not merely additional or subsidiary conditions. In traumatic 
hysteria or neurasthenia the presence of a masked organic lesion has to be most 
carefully considered. For the past ten or twelve years even experienced neurologists 
have approached the diagnosis with more diftidence than formerly. 

Treatment.—As hysterical states may be readily induced in some, the medical 
officer should adopt measures calculated to check loss of emotional control, either 
by his advice or by isolating the patient for a day or two. Galvanism will certainly 
cure hysterical aphonia and the hysterical fit may be cut short by physical measures. 

In any case, the hysterical manifestation should be removed as soon as 
possible, and every effort made to prevent it becoming established. If an injury has 
caused the development of an hysterical paralysis there is danger of it becoming 
permanent unless removed at an early stage. The psychoneuroses are now treated 
on psychotherapeutic lines. In order to apply treatment, a knowledge of the nature 
of the disorders is necessary, and also of the special treatment needed. In brief, it 
includes explanation, suggestion and persuasion. Analysis — not necessarily 
psycho-analysis—may be necessary. Hypnosis or semi-anesthesia may be employed. 
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In Germany, during the Great War, Kauffman claimed to have removed all hysterical 
signs such as palsies, tremblings, etc., by his method, which consisted of several days’ 
preparation, curt military commands and electrical stimulation of the severest sort. 
His method was condemned as unnecessarily brutal and his cures were questioned. 

The doctor must gain some domination over the patient, and personality 
counts for much. Transference—the dependence—of the patient on the doctor, 
should be kept within limits. 

The question of invaliding can only be determined in each case according to 
length of service, constitution of the individual and the occasion and circumstances 
giving rise to the condition. If the cases which arise in the early days of service are 
eliminated by discharge I think there would be but few cases necessitating 
invaliding later on. 

Colonel Kennedy has clearly drawn attention to two points; the first is the 
increased incidence of functional nervous disorders in our present Army as com- 
pared with our pre-war Army. Apart from statistics, we have the observations 
of experienced neurologists, who found that the “Old Contemptibles’’ were not 
liable to display functional nervous disorders in undue proportion; Gordon 
Holmes and others gave evidence to this effect before the Shell Shock Committee. 
Surgeon Commander Priston kindly obtained for me the statistics for functional 
nervous disorders in the Navy, and from them and from my own experience I deduce 
that there is little, if any, difference between their incidence in the pre-war and their 
incidence in the present Navy. 

In 1912 the ratio per 1,000 was 2-6; the invaliding 1-1 
aes nf fw | lo SE . a 
In 19286 ,, » ak ee — od 1-2 

The second point is the progressive increase incidence of hysteria in the Army 
of recent years. For the purposes of comparison I give the cases of hysteria from 
the naval figures already quoted. 


HYSTERIA. 
In 1912 the ratio per 1,000 was 0-1 
In 1926 ,, 45 ” ” “ 0-4 
In 19236 ,, » ee ew = 0-3 


As regards the Navy, though the total number of cases of functional nervous 
disorder remains fairly uniform, hysteria appears more frequently and 
neurasthenia proportionately less frequently. The Army figures for neurasthenia 
and hysteria for the last five years show very similar results, also the ratio per 1,000 
for the two conditions combined are 2 as compared with the Navy 2-5. In the 
Navy, neurasthenia accounts fora number of “ service misfits,” and I imagine that in 
the Army the vague diagnosis “ D.A.H.” is employed. Unless I am mistaken we 
make little use of D.A.H. in the Navy, and I know of no reason why we should. I 
suggest that a number of cases diagnosed as D.A.H. in the Army Returns would 
be shown as functional nervous disorder—neurasthenia—in the Navy, and that 
this more than accounts for the 0-5 per 1,000 difference. Why should there be 
an increase in nervous disorders in the present-day Army? Because of the War, 
the lack of education and proper home training and discipline which affected 
those who are now of military age. 

Why should hysteria be diagnosed more frequently? May not this be because 
the medical officer has more knowledge of its existence, a knowledge which the War 
did much to broadcast? Or is it because of an increased emotional tendency in 
the present generation ? 

| am entirely in agreement with Colonel Kennedy’s statement that “the basic 
factor in the wtiology of hysteria is a constitutional or inherent instability of the 
nervous system.” I would add, however, that the same remark applies to practically 
all nervous or mental disorders. In other words, mental disorder depends upon 
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heredity and the form it takes depends upon the individuality of the subject. The 
larger aspect of the question is one of eugenics, and when we remember that 
about 400,000 persons in this country are mentally unsound, the seriousness of the 
situation needs no elaboration. 

Terminology is a constant source of trouble in classifying nervous functional 
disorders. The nomenclature of the Royal College of Physicians does not assist 
us very much as it contains a diversity of terms and no definitions. I would 
like to see the three fighting forces using the same terminology and I have no 
doubt this could be easily arranged. 


Air Force. 


Squadron Leader H. L. Burton: The problems of psychoneuroses in the 
Royal Air Force differ in certain aspects from those in the Army and Navy. The 
essential difference lies in the fact that in peace time the flying branch of the Air 
Force is subjected to stresses in excess of those normally occurring in the other 
Services. 

It is generally accepted that some latent instability of nervous control is one 
factor in the production of the psychoneuroses. This defect may be regarded as 
only relative to the degree of stress imposed. That is to say, even the more stable 
types may eventually break down under stress of sufficient duration and intensity. 
Consequently in the Air Force, in which the stresses of those employed on flying 
duties are above the average, the question of stable and flexible nervous control 
becomes of paramount importance. 

These remarks, therefore, will refer more particularly to: (1) The methods of 
selection employed to minimize the incidence of functional nervous disease in the 
flying branch of our personnel; (2) the figures showing the incidence of psycho- 
neuroses, and other functional nervous diseases in the Service ; (3) the nomenclature 
and classification in use in the Royal Air Force; (4) a working theory of causation, 
upon which the prognosis and treatment are based. 


TABLE I.—Royat Arr Force. CERTAIN DISEASES OF NERVOUS SYSTEM AND BRAIN, 1921 - 1927. 


( Year 1921 1922 1923 1924 1925 1926 1927 
en we 28,92 29,71 31,622 33,028 32,985 30,123 
“ 2 3 2 3 2 3 2 © 2 s 2 
fe > £2 €3 $3 €3 %$€ § § 
S =£ S = cs 6 = S = 6 = co é 
Tics and habit spasms ... _-_ — _— _-_ — _-_-— — — _ — 
Epilepsy and observation 40 16 29 15 41 14 41 15 19 7 20 9 13 8 
epilepsy 
Psychoneurosis ... -. 1380 24 168 51 165 48 124 41 108 44 133 30 107 28 
Psychosis... os ~ ww @ 25 30 31 23 28 15 25 19 16 12 13 (8 
Total ae .. 209 60 222 96 287 85 193 71 152 70 169 51 133 44 
Incidence per 1,000 of strength :— 
Psychoneurosis ... -- 460-9 5-8 1-8 5-5 1-6 3-9 1-3 3-31-38 4:0 0-9 3-6 0-9 
Other diseases specified 2-8 1-3 1-9 1-6 2-41-2 2-2 0-9 1-3 0-8 1-1 0-6 0:9 0-5 
above 
All above diseases ww. 7-4 2-2 7:7 3-4 7-9 2-8 6-1 2-2 4-6 2-1 5-1 1-5 4-5 1-4 
Invalids for above diseases — 24% — 28% — 24% — 2% — 25% — 28% — 24% 


as percentage of total 
invalids for diseases 


The instructive figure here is the incidence per 1,000 of cases of psychoneurosis 
among all ranks. This shows a decrease from 1924 to 1927, the highest figures 
occurring in 1922 and 1923, 5:8, 5-5, respectively. 

The incidence figure for the epilepsy, observation epilepsy, and psychosis group 
also shows a decrease since 1923. 

The figures for invalids for all these diseases, shown as a percentage of the total 
invalids for disease, remain fairly constant for the period 1921 to 1927 at 23%-25%. 
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The figures do not show the incidence of diseases under the headings of the 
nomenclature now in use, since this was adopted during the period under review. 


TABLE II.—Royat AIR FORCE—OFFICERS—CERTAIN DISEASES OF NERVOUS SYSTEM 
AND BRAIN—1921-1927. 
: { Year 1921 1922 1923 1924 1925 1926 1927 
Officers + Average strength 2,810 2,869 2,996 3,187 3,341 3,340 8,195 
mtn imental Preece sai taatie pea Ee ae initiating 
2 = 2 z 2 s 2 
s,s ea2esaeegegeizetesgeezteesesezstss 
EI £ £ 3 2 $ ‘ 3 4 5 : $ 4 bd 
v & o = oC = o = o = oc = ve E 
Tics and habit spasms a -_— e —_— (a | | ee eee, |e 
Epilepsy and observation 4 3 3 2 _ —_ 1 -_— en we a” aa 
epilepsy 
Psychoneurosis 54 6 57 21 45 9 32 9 88 11 84 6 21 9 
Psychosis 1 1 1 1 2 2 —_ —_ —- 3 2 1 1 
Total 59 10 61 24 47 «11 #388 10 88 11 387 8 2 10 
Incidence per 1.000 of stre ngth. 
Psychoneurosis 19-2 2-1 19-9 7-3 15-0 3-0 10-0 2-8 9-9 3-3 10-2 1-8 6-6 2-8 
Other diseases spec ifiedabove 1-8 1-4 1-4 1-1 0-7 0-7 03 03 — — 0-9 0-6 0-3 0-3 
All above diseases ... 21-0 3-5 21-3 8-4 15-7 3-7 10-3 8-1 9-9 3-3 11-1 2-4 6-9 3-1 
Invalids for above diseases as — 438% — 47% — 58% — 58% — 44% — 62% — 386% 
percentage of total invalids 
(officers) for diseases 
Note : Cadets are not included in the above table nor are they included in the Airman table. 


Their strength varied between 84 and 108 during the seven years 1921-1927. 


was 


there 


asthenia (1296) in 1927. 


During that period 


one case of observation epilepsy (1281) in 1923 and one case of psychoneurosis neur- 


It has not been possible, for certain reasons, to arrive at an incidence of these 
diseases among officers employed on full flying duties, contrasted with that among 


officers who are not called upon for full flying duties. 


It may be stated, however, 


that for the past three years a very much higher percentage of cases occurred 

among those who have not been employed upon full flying duties for various reasons. 
The incidence per 1,000 of cases of psychoneurosis among officers is considerably 

The figures, however, show a decrease from 19-2 


higher than that among airmen. 


in 1921, with a peak of 19-9 in 1922 


, to 6°6 in 1927. 


This decrease may be partly 


explained by the fact that certain cases, which formerly were included under the 


heading 
concussion.” 


" psychoneurosis,’ 


are now 


returned 


under 


the diagnosis 


‘ effects of 


The figures for the other nervous diseases are of little importance, but also show 
a decrease. The figure for invalids from these diseases, shown as a percentage of the 
total invalids from disgases, is high, accounting for 48% of total invalids from 1921- 


1923, and 46% from 1924- 
of the Airman group. 


1927. 


CERTAIN DISEASES OF NERVOUS 


TABLE III Royat AtR FORCE, AIRMEN. 
BRAIN, 1921 - 1927. 
( Year 1921 1922 1923 
ef teen 25,425 25,971 26,691 
- 2 os 2 2 
nr ~~ yA = nm a 
. = o = os = 
= £ & £ 2 3 
v — o S — = 
Tics and habit spasms —— eam ee 
Epilepsy and observation 36 13 26 13 40 14 
epilepsy 
Psychoneurosis 76 18 111 30 120 39 
Psychosis 38 19 24 29 29 21 
Total 150 50 161 72 189 74 





1924 1925 
28,336 29,579 
23 33 
=f 3&8 ¢ 
oO & oO ¢& 
40 14 19 7 
92 32 75 33 
9% 15 2% 19 
160 61 119 59 





1926 


$ = 
a ¢& 
& = 
20 9 
99 24 
13 10 
132 43 





These figures are considerably higher than those 


SYSTEM AND 


1927 
26,821 
2 2 
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85 19 
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Incidence per 1,000 of strength :— 


Psychoneurosis ... .- 8:00-7 4-3 1-2 4-5 1-5 3-2 1-1 2-5 1-1 3-4 0-8 3-2 0-7 

— diseases specified 2-9 1-8 1-9 1-6 2-6 1-3 2-41-0 1-5 0-9 1-1 0-6 0-9 0-6 
above 

All above diseases -- 592-0 6-2 2-8 7-1 2-8 5-6 2-1 4-0 2-0 4-5 1-4 4-11-3 

Invalids for above diseases — 23% — 20% — 22% — 28% — 28° — 20% 22%, 


as percentage of total 
invalids (airmen) for 
diseases 


Here the incidence rate per 1,000 for the psychoneuroses does not show great 
variation for the years 1921-1927, but there is a decrease since 1923. In this table, 
as would be expected, the figure for the group epilepsy and observation epilepsy 
and psychosis, shows a higher incidence among airmen than among officers. It shows 
a decrease from 2:9 in 1921 to 0-9 in 1927. The figure for invalids for these 
diseases, shown as a percentage of the total invalids for diseases, remains fairly 
constant, varying from 20% to 23%. 

The following observations on these figures are advanced :— 

(1) The figures show no tendency to increase of incidence of the psychoneuroses 
amongst the personnel of the Royal Air Force, but the contrary. 

(2) A higher incidence of psychoneurosis among officers than among airmen. 
This may be explained largely by the more severe stresses to which officers are 
exposed, both on flying and on administrative duties. Airmen in peace time are 
exposed to no unusual stresses, except such as arise out of service in tropical 
climates. 

(3) A higher incidence occurs among officers who are not called upon to fly. 
This may appear surprising, but several factors have to be considered in this 
connexion: (a) Many of the officers, not now on full flying duties, have previously 
flown, some on active service. They are often older men with heavy responsibilities 
in the Service, who work long hours at sedentary work, without sufficient exercise, 
and who are more liable to domestic or private anxieties than the young flying 
officer. Some of them developed a psychoneurosis while on flying duties, and have 
subsequently relapsed while on non-flying duties. Some are undoubtedly relapses 
from nervous troubles, which originally developed during the war. (b) Some 
cases occur in officers employed only on ground duties, such as stores officers. 
Their preliminary medical examination is far less searching than that of candidates 
for the flying branch, for which they might not have been accepted. (c) The average 
flying officer is younger, leads a healthier existence, and is normally free from the 
anxieties to which the older man is liable. Moreover, the period of service of 
many of these officers under the short service scheme is limited, rendering the 
incidence of nervous illness less likely in any given individual. 

(4) Another fact of importance is that functional nervous diseases account for a 
high percentage of cases invalided among ofticers. 

This may be explained partly on the ground that such a disability is likely to render 
an officer unfit for further flying duties. In these circumstances many cannot be 
usefully employed further in the Service, though they may be fit for the ordinary 
ground occupations of civil life. 

Nomenclature.—An amplified nomenclature and classification, arranged on a 
symptomatic basis, has been adopted in the Royal Air Force to ensure uniformity 
in diagnosis. It is realized that it is unscientific, but it has been arranged for 
clinical purposes only. 

Two main groups are differentiated : (1) Psychoneuroses. (2) Psychoses. 

The general term psychoneurosis is used to denote collectively disorders of 
function which are psychic in origin. It is subdivided into five clinical entities :— 

(a) Hysteria.—This term is used in a somewhat broader sense than pithiatism, 
as defined by Babinski. Certain psychic manifestations are included, which are 
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not readily amenable to treatment by pure suggestion. The term pithiatism appears 
to concern itself mainly with the gross physical disturbances of function. The old 
terms ‘“ conversion hysteria’ and “ suggestion neurosis ” are now included under this 
heading. 

Clinical manifestations may be psychic, physical, or a combination of both. On 
the physical side are included gross disturbances of the sensory-motor system, 
exemplified on the sensory side by anesthesias of the special senses or common 
sensation, such as functional blindness and deafness, and the “ stocking”’ or “ glove”’ 
types of anesthesia, and on the motor side by pareses, paralyses, and contractures, 
including mutism, aphasia and astasia abasia. 

These symptoms constitute the popular conception of hysteria. On the psychic 
side a striking feature is often a clear-cut amnesia for definite events and 
experiences. Somnambulisms, automatisms, fugues, and seizures or “fits” are 
given as examples of this gross dissociation of consciousness. The “ fits” are of 
importance on account of their occasional close resemblance to epileptic attacks. 
Emotional outbursts may occur. 

Reflex paralyses are not included under hysteria. They appear to fall between 
the organic and functional. Though not common, their recognition is important. 
Being complicated by trauma, the real nature of the disability may be overlooked, 
the period of treatment is prolonged unnecessarily, and the patient may be invalided 
for a disability which is capable of cure. These disturbances of function suggest an 
origin in some local trophic disorder, the cause of which is not yet explained. 

(b) Neurasthenia.—The predominant symptom is fatigue—mental and physical. 
It is frequently accompanied by vague somatic discomforts, pains, headaches, and 
digestive disturbances, with some general depression, lack of energy and interest. 
This entity has to be differentiated from debility, with which it is liable to be 
confused. This latter term is reserved to designate conditions of actual physical 
weakness, arising in connexion with some pathological state, often some acute or 
chronic infection, such as influenza, malaria, or any other exhausting agent. In 
debility the physical aspect predominates the psychic, both subjectively and 
objectively. In neurasthenia there is typically an absence of any obvious causative 
factor. 

(c) Anaxiety Neurosis—The symptoms of this entity are mainly psychic. The 
picture broadly is one of “ nervousness.’”’ The patient complains of feelings of 
apprehension and forebodings, which he cannot dispel, although he may realize they 
are baseless. He loses self-confidence, worries over trifles, is depressed, and suffers 
from insomnia and often terrifying nightmares. His emotional control is unstable— 
as evidenced by restlessness and irritability. There may be mild intellectual 
disturbances, such as defects of memory and of concentration. Physical con- 
comitants, such as tachycardia, tremors, and sweating, may be present. (The 
picture is suggestive of sympathetic system overaction.) 

(d) Psychasthenia.—This term is restricted to the entity originally described by 
Janet, and is characterized mainly by defective powers of volition. This is shown 
by the patient’s inability to form decisions. Other common manifestations are the 
so-called “ manias,”’ the doubting mania, the washing mania. Various phobias, such 
as claustrophobia, obsessional ideas, and impulses, are other symptoms which are 
included. Occasionally the ideas or impulses become anti-social, and the disease 
merges into a psychosis. 

(e) Psyckoneurosis.—Borderline.—This term is mainly used as a euphemism, in 
place of the diagnosis “observation, mental,’ for cases suspected of incipient 
psychotic states. It avoids the “mental” stigma in the early stages, and is more 
acceptable to the relations and the patient. It relieves some of the patient's fear of 
insanity, which frequently aggravates his mental distress. 

(2) Psychosis.—This general term is used for those mental diseases given in the 
official nomenclature. 
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This classification has worked satisfactorily in practice and might serve as the 
basis of discussion for a common nomenclature in the Services to ensure uniformity 
for statistical comparison. 

Selection of Candidates for Flying Duties.—The assessment of nervous stability 
receives special consideration in the selection of candidates for the flying branch of 
this service. The subject is viewed from the following aspects :— 

(1) The past history, with particular reference to the incidence of previous 
nervous symptoms, e.g., breakdown at school, fits or convulsions, insomnia, night- 
mares, or sleep-walking. A history of head injury or concussion is carefully 
investigated. : 

(2) The family history as to nervous or mental trouble, or shell-shock. 

(3) The candidate’s mental make-up. An estimation of these characteristics 
is based upon the demeanour and behaviour under examination, whether determined 
and composed, nervous, apprehensive, or fidgety. The proficiency and interest in 
sports, education and occupation, and also the consumption of alcohol and tobacco, 
are the subjects of inquiry. 

(4) The physical examination. Since there are no simple tests by which the 
stability of control by the highest nervous centres can be demonstrated, reliance 
is placed on tests for that of the lower centres, since it is held that the one is closely 
related to the other. Tests for nervous stability and for physical endurance are 
largely reciprocal. 

The behaviour of the respiratory and cardio-vascular centres under stress is 
examined, by breath-holding and by sustaining a column of mercury at a height 
of 40 mm. for as long as possible, while the pulse response is recorded in five seconds 
intervals. The systolic and diastolic pressures are taken, and the pulse-rate, sitting, 
standing, and after exercise, with the time of its return to the normal standing rate. 
The nervous system is examined for organic disease, and neuro-muscular control is 
gauged by the condition of deep reflexes, the presence of any tremor of the fingers and 
eyelids, and by the subject’s ability to stand steadily on one leg for fifteen seconds 
with the eyes closed, and to raise steadily a metal rod balanced on a wooden board. 

Indications of nervous instability are frequently confirmed by evidence of ocular 
muscle imbalance. 

Psychomotor responses are not usually investigated, but in special cases where 
further examination for stability seems indicated, the Reid apparatus, for testing 

coordination and reaction time, is employed. The subject’s sensitivity to rotation 
is also examined, by spinning him in a special chair, and observing the changes in 
pulse and blood-pressure. In arriving at a conclusion on the subject’s stability, 
it is the picture of the case as a whole, when viewed from the four aspects mentioned 
upon which the assessment is based. Regarding the efficiency of these tests in 
determining stability, it is significant that only a very small percentage of officers 
selected for the flying branch break down, even under conditions of severe stress, 
while employed on such duties. 

Causation.—In dealing with cases of developed psychoneurosis, some concept 
must be held as to the mechanisms involved in causation, in order that the prognosis 
and disposal may be determined, and appropriate treatment adopted. 

It is generally accepted that a psychoneurosis develops owing to the patient's 
failure to adapt himself to his environment. In other words, he cannot satisfactorily 
solve a conflict between an instinctive tendency and his acquired inhibitions (or 
a second instinctive tendency in opposition). This view calls for evaluation of the 
forces in conflict—the instincts in activity, and the subject’s powers of control. 
Breakdown may occur, owing either to an overweighting on the instinctive side—due 
to increased stimulation, or to lowering of threshold—or to a failure of the higher 
control, which may be innately weak, or weakened by the effects of a toxic factor or 
by exhaustion. 
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Normally, there is a balance between these conflicting elements, adjusted most 
advantageously for the individual's welfare in his particular environment. When the 
balance is disturbed, a conscious conflict develops. This, normally, is solved by some 
intellectual adjustment on the subject’s part; if not, symptoms of a psychoneurosis 
may appear. The guise in which symptoms manifest themselves depends upon the 
circumstances precipitating the breakdown, the intensity of any emotional shock, 
and the patient’s intellectual make-up. Amongst officers whose duty leads them 
into danger, the instinct involved is usually that of self-preservation, with its 
emotion of fear, and the common form is an anxiety neurosis. 

It is convenient here to refer to the development of signs and symptoms of 
a psychoneurotic type, supervening on the milder forms of head injury. Particular 
attention has lately been paid to these cases. The injury often appears so slight 
that the concussion may escape recognition unless the case is closely investigated. 
Later, the patient complains of headaches, nervousness, defects of memory and 
concentration, disturbed sleep, and other symptoms resembling: those of a psycho- 
neurosis. Where it can be definitely established that concussion was sustained, the 
case is not now diagnosed as a psychoneurosis, but as “ effects of concussion.”’ 

The symptoms in many cases are believed to be due to some actual cerebral 
injury and not to be primarily psychic in origin. The diagnosis has been differentiated, 
partly owing to the different aspect given to prognosis and treatment, and partly 
because, under the circumstances, it is considered fairer to the patient to avoid the 
label of a functional nervous disease. 

These cases of commotional origin differ widely in prognosis from those in which 
the symptoms arise from a purely emotional state due to psychic shock. 

Prognosis—Treatment—Disposal.—The etiology and clinical type of the illness 
so far as they can be defined, are the main guides in these matters. When the 
patient's previous history and service record indicate a normal nervous stability, 
and when the emotional shock was sudden and violent, prognosis is usually 
favourable. Cases of commotional origin—the effects of concussion—generally do 
well, provided that they receive appropriate and early treatment. In some cases 
recovery is slow, but often the patient eventually returns to flying duties. In those 
cases in which a toxie factor appears to have played a part in the production of 
functional disease, many respond well to appropriate treatment. But where 
indications of latent instability are discovered, or where symptoms develop after 
mild stresses, prognosis is less optimistic. In such cases treatment may relieve 
symptoms, and apparently restore the individual to normal, but it is unlikely that 
his mental make-up can be so far influenced that he will satisfactorily stand the 
strains of further service. 

Psychasthenia is not considered suitable for treatment under Service conditions. 
Only selected cases of psychoneurosis of emotional origin can be treated with benefit 
to the Service, owing to the length of time involved, and the uncertainty of result. 
Those subjects who are going to make complete recovery frequently recover with 
rest and simple explanation. In other cases “ patching up”’ may be effected, but the 
period of non-effectiveness is likely to be considerable, and the patients are liable to 
relapse under strain. 

It is found that objective signs of nervous instability are present under 
examination in the majority of psychoneurotic cases dealt with in the Royal Air 
Force, and that the improvement in subjective symptoms is accompanied by a 
corresponding improvement in the stability of the lower centres. This fact is of 
some help in assessing subjective complaints. 


Dr. Aldren Turner.—From the cases which come before the War Office 
Medical Board it is difficult to obtain a trustworthy idea of the percentage incidence 
of functional nervous disease, for although the patients examined there are numerous, 
they are usually of a special character or are brought before the Board for a 
particular purpose. 
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Hysteria, as illustrated by the usual stigmata of paralysis, fits, and anesthesia, is 
rare amongst officers. Amnesic phases associated with concussion do not rightly 
fall into this category, and many conditions upon the borderline of the psychoneuroses 
may be more correctly placed amongst the minor psychoses and anxiety conditions. 

There have been opportunities of seeing in young officers cases of “ fits,” certified 
as ‘ epileptic,’ developing in special circumstances of mental strain or overwork and 
probably to some extent aggravated by personal habits and climatic conditions, 
especially in India. Such seizures may cease when the officer is returned to this 
country. The question therefore arises whether these cases should be placed in the 
same category, for purposes of disposal, as the continuing epilepsies, or whether 
indeed they do not belong toa special class of epilepsy having a “ psychogenic ” 
origin. The existence of such a group of epilepsies cannot be disregarded. In civil 
practice we now recognize that certain patients may exhibit seizures, clinically 
indistinguishable from ordinary epilepsy, as reactions to situations of a purely 
psychical nature. Among such causes may be an inability in some persons to 
adjust to special or unusual conditions and to indicate an instability in the nervous 
or mental “ make-up.” 

The outstanding functional nervous disorder observed among officers is 
neurasthenia, using this term in its widest application ; but for purposes of 
description it has been subdivided into three groups: (1) the more purely 
debilitated or nervously exhausted cases; (2) those showing evidence of anxiety, 
accompanied by characteristic physical signs, and (3) the post-concussional 
syndrome. It may be argued that there is no definite dividing line between these 
groups ; to some extent this is true, as exhaustion and mental depression may be 
features of all three groups and anxiety symptoms may add a special colouring to 
any one of them. If, however, careful inquiry is made into the origin of the 
nervous breakdown, evidence will probably be forthcoming permitting of some 
such subdivision as is here indicated, while the physical examination of the cardio- 
vascular and nervous systems will confirm it. The exhaustion group was 
characterized by symptoms of mental and physical fatigue and mental 
depression, accompanied by loss of weight and a low blood-pressure, and was 
largely attributable to infection of a tropical kind, as well as to continued service 
in the East. 

In the group characterized by anxiety, the causes were often psychological, but 
concussion and other traumata were not without their contributory influence. In 
addition to the characteristic mental symptoms—anxiety, apprehension, fear, pre- 
occupation, and worry—definite physical signs of tremor in the outstretched hands, 
face, tongue, and closed eyelids were observed in association with exaggeration of all 
the deep reflexes, tachycardia, and rapid pulse. The whole clinical picture gives 
the impression of increased emotionalism. 

In the concussion syndrome, memory was impaired, headache was often severe, 
tending to come on during the latter part of the day, the mental reaction was slow, 
and the deep reflexes were frequently reduced or abolished. 

Reference has been made to the considerable increase of functional nervous 
disease, and more particularly of neurasthenia in the Army in the years 1921 and 
onwards. It is difficult to dissociate this fact from the strain of war service, with 
the consequent weakening of nervous and mental resistance in those who suffered 
from shell shock and other war neuroses. 

A number of officers have come before the Medical Board. who during the 
period 1914-1918 suffered from some temporary form of functional nervous break- 
down. Our experience at the Board has proved that this lowering of nervous 
resistance has predisposed to a relapse under any specials train, such as an infection, 
or a trauma, or even ordinary Service peace time risks. 
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Section of Anesthetics. 


[May 3, 1929.] 
Pre-medication by Paraldehyde in Children. 
By Haroxtp Sineton, M.D. 


A PAPER read before the Section by Dr. E. S. Rowbotham! gave so able a general 
summary of pre-medication generally, that it will suffice if I merely summarize the 
experience, at the Hospital for Sick Children, Great Ormond Street, of our first 
hundred cases of pre-medication by paraldehyde, per rectum. 

The induction of anesthesia is never a pleasant business, and may be a most 
alarming matter for the child. It is our duty to reduce this alarm to the lowest 
possible degree, because to frighten a child is a very serious matter, which may 
adversely influence its future life and irreparably injure its whole nervous system. 
Gentleness, persuasion, patience, and encouraging kindness are essentials in the 
induction of anesthesia in children—and any measures which will prevent the 
child from being frightened should be encouraged. The ideal plan would be to 
anzsthetize it when it is asleep, and we have tried numerous methods to obtain 
our goal in this matter. Intolerance to morphia is characteristic of children, and 
its depressing action on the respiratory centre renders it a most unsuitable drug ; 
in fact with children it is dangerous as well as impracticable. Hyoscine is hardly less 
dangerous than morphia, and has been abandoned also. We have tried the various 
compounds, hedonal, etc., and abandoned them, as also alcohol, because they are 
unsafe. The bromides are unsuccessful because an efficient dose cannot be gauged, 
and they are variable and uncertain in their action. 

I have come to the conclusion that paraldehyde fulfils all the necessary 
requirements ; it tends to strengthen the heart, does not affect the respiration, is a 
powerful hypnotic with no unpleasant after-effects (since it does not affect the 
gastro-intestinal tract), acts quickly, and induces a dreamless sleep which lasts 
several hours. It has no effect on nerves or muscles. Its only disadvantage is its 
nasty taste, but this is of no importance when the drug is given per rectum. It is 
soluble 1 in 10 of water, so we make a solution of one drachm of paraldehyde in one 
and a quarter ounces of normal saline which contains 5% of glucose. Thus we 
combine the triple advantages of the three constituents in this rectal medication 
previous to the anesthetization of the child. 

Dosage.—In order to find the most efficient dose we began with a small amount 
and gradually worked upwards, until it could be decided how tolerant the children 
were to the effects of paraldehyde. Thus, in the first instance, half a drachm per 
stone of body weight was administered to children between the ages of 4 and 6 
years, from 24 to 3 stones in weight. Although these children were asleep from an 
hour to an hour and a half afterwards they mostly awakened when induction was 
started ; they slept quietly for 24 hours after the operation, did not vomit, and slept 
well through the succeeding night. With a dose of } drachm per stone of body 
weight, the children being from 21 months to 11 years of age, and the weight from 
1} to 5% stone, all were asleep in one hour. This was proportionately more 
efticacious ; induction without awakening the child occurred in half the cases, and 
the children slept for five or seven hours; none vomited. 

1 Proc. Roy. Soc. Med., 1929, xxii (Sect. Anesth.), 7. 
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Encouraged by this, we increased the dose to one drachm per stone of body 
weight in all the children, and all were asleep in about half an hour. Induction 
without awakening the child has been in all cases entirely successful; all slept for 
nine or ten hours afterwards and (with one exception) all had perfect nights later ; 
only one vomited. Some nurses seem far more capable in giving these rectal 
injections than others, for the children need considerable encouragement to enable 
them to retain the fluid, but I have been particularly well served in this respect 
and have come to the conclusion that any well-trained children’s nurse should be able 
to give these injections satisfactorily. 

Effects.—Induction in all cases was with Dr. Thilo’s chloride of ethyl with eau- 
de-cologne by the open method, followed by open ether, a procedure which I would 
strongly urge as entirely satisfactory. It was begun from an hour to an hour and a 
half after the paraldehyde was given and the child was asleep. 

Respiration was in no way affected. Circulatory system: the pulse-rate is 
invariably slower in the sleep induced by the paraldehyde, from 10 to 12 beats per 
minute-—probably the normal difference in rate for a child examined in hospital (or 
in private) when awake and when asleep. The blood-pressure is raised from 2 to 
4 mm. inthe first hour, and appears to remain thus raised until the child awakens. 

Gastro-intestinal tract: in the 100 cases under review 99 did not vomit, a very 
striking figure. The child who vomited, very slightly, was a girl aged 8 years, after 
an operation for inguinal hernia. I do not know why this exception occurred. 
No abnormality in the bowel action has been reported. 

Nervous system: in only one case is there anything abnormal to report, that of 
a boy, aged 8, after an operation for inguinal hernia. He was excitable after the 
injection of paraldehyde, until he fell asleep, in the usual time of half an hour, and 
when he awoke, a few hours after the operation, he was noisy and obstreperous for 
a short time and tried to get out of his cot and to fight with anyone who approached. 
With this exception, all the children slept peacefully and excitement was absent. 

The children in this series of 100 cases were from 1;‘3 to 12 years of age. At 
first they were selected as being obviously nervous, excitable, or timid. Two of them 
had chorea and the movements entirely ceased under the influence of paraldehyde, 
and the children suffered no bad after-effects. In the majority of cases, however, 
this pre-medication was resorted to as an act of kindness to the children, so that they 
should be entirely ignorant that anything unusual had taken place. They went to 
sleep in bed and awoke many hours later in bed, with no knowledge of anything 
unpleasant having occurred. I cannot unduly emphasize the value of this in 
children. Further, this tranquillity in her child reassures the anxious mother, and 
her consequent calmness is reflected back to the child to a very appreciable degree. 
An anxious parent engenders apprehension, at least, in her child, and this always 
adds to the difficulties of induction of anesthesia. This is very evident in private 
houses (as distinct from hospital). 

The operations were for tonsils and adenoids, hernia, appendicectomy, bone 
graft, tendon lengthening, osteotomy, arthrodesis, congenital dislocation of hip, etc., 
a variety sufficient to show that there is no contra-indication for this form of 
pre-medication in any particular operation. 

Conclusions.—While admitting that 100 cases is a number insufficient to allow 
one to be didactic on the subject, I think that the results up to date justify 
publication to this body of anesthetists, and at least enable one to state that the 
procedure (a) is: without risk, with the dosage of f paraldehyde to each stone 
of body weight, irrespective of age; (b) allows the child to be anzsthetized without 
fright and without upsetting its nervous system ;(Ac) has no bad after-effects and 
makes post-operative vomiting a rarity (1%) ; (d) causes the child to sleep sufficiently 
long after operation to add to its own comfort And to the peace of mind of the 
parents. 
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Discussion.—Dr. A. L. FLEMMING said it was interesting to learn that paraldehyde was 
soluble to the extent of 10 per cent. in water or saline. He would suggest that the success and 
reliability of Dr. Sington’s method depended largely upon this method of solution, as compared 
with the ordinary method of solution in ether and oil. 


Dr. STANLEY ROWBOTHAM said that after trial of very many substances extending over 
nearly eight years, he was convinced that paraldehyde was the best drug we had so far for 
producing narcosis before anesthetics. In children, results could be obtained with it alone 
without the morphine or heroin which were needed for adults; this made its use doubly safe. 

He could give no logical reason for the occasional cases of excitement—they were more 
common in children than adults. The reactions of different patients to the same drug were 
often conflicting, and these cases appeared to be no more explicable than other cases of 
* idiosynerasy,”’ e.g., such as occurred with hyoscine. The fact remained that 99 out of 100 
children were saved from fright and unpleasant memories of induction, were anesthetized with 
much less anesthetic, and were spared the sickness and much of the pain which they would 
otherwise have suffered. . 


Dr. H. W. FEATHERSTONE said that children in the great majority of cases were 
anesthetized readily with ethyl chloride if it was used with care and patience. Undoubtedly 
many panic-stricken children of anxious parents would derive great help from the valuable 
method described by Dr. Sington. He wondered at what temperature the paraldehyde 
solution was injected. If given as a cold solution, it would be open to the same objection as 
rectal-oil-ether, which caused considerable discomfort by chilling the rectum. It would be 
interesting to know if paraldehyde at body temperature had been known to break up into 
products such as might account for the post-operative excitement described by Dr. Sington. 
Furthermore, had Dr. Sington observed signs of rectal irritation, such as the subsequent 
passage of mucus ? 

After the use of avertin, although this drug had been given with every precaution by 
himself (the speaker), some rectal mucus had been demonstrated in one patient. The 
remarkable freedom from post-operative nausea suggested that the liver was, to a certain 
extent, protected by the use of this pre-operative medication. 


Dr. HUGH PHILLIPs said that in orthopedic experience paraldehyde was very valuable, 
especially in cases involving shock. As used with oil, the results were not so satisfactory, as 
one did not know exactly if it was going to act. Atropine was given half an hour after 
the paraldehyde. 

When given in an acidosis case, the amount of acetone was not increased afterwards. 
The smell was apparently not noticed by the patient. 


Mr. I. W. MAGILL said with regard to the use of olive oil and of saline respectively as a 
vehicle, that formerly he had used olive oil to limit the bulk of the liquid to be injected and to 
lessen the possibility of irritation of the rectal mucosa by the paraldehyde. He was now of 
the opinion that these advantages were offset by delayed absorption and that saline was 
the better vehicle. 

He described a case in which 9 oz. of paraldehyde with 5 oz. of olive oil had been 
inadvertently administered to a patient at 7.30 a.m. and the patient anesthetized at 
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In the paper on “ Pre-medication by Paraldehyde in Children,” by H.S. Sington, 
M.D., vol. xxii, 29-32, owing to a printer’s error in the last paragraph on p. 30, the 
dosage has been represented as 1 oz. of paraldehyde to each stone of body weight. 

The correct dosage is of course that stated earlier in the paper, namely, 1 drachm 
to each stone of body weight. 
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Encouraged by this, we increased the dose to one drachm per stone of body 
weight in all the children, and all were asleep in about half an hour. Induction 
without awakening the child has been in all cases entirely successful; all slept for 
nine or ten hours afterwards and (with one exception) all had perfect nights later; 
only one vomited. Some nurses seem far more capable in giving these rectal 
injections than others, for the children need considerable encouragement to enable 
them to retain the fluid, but I have been particularly well served in this respect 
and have come to the conclusion that any well-trained children’s nurse should be able 
to give these injections satisfactorily. 

Effects——Induction in all cases was with Dr. Thilo’s chloride of ethyl with eau- 
de-cologne by the open method, followed by open ether, a procedure which I would 
strongly urge as entirely satisfactory. It was begun from an hour to an hour and a 
half after the paraldehyde was given and the child was asleep. 

Respiration was in no way affected. Circulatory system: the pulse-rate is 
invariably slower in the sleep induced by the paraldehyde, from 10 to 12 beats per 
minute-—probably the normal difference in rate for a child examined in hospital (or 
in private) when awake and when asleep. The blood-pressure is raised from 2 to 
4 mm. inthe first hour, and appears to remain thus raised until the child awakens. 

Gastro-intestinal tract: in the 100 cases under review 99 did not vomit, a very 
striking figure. The child who vomited, very slightly, was a girl aged 8 years, after 
an operation for inguinal hernia. I do not know why this exception occurred. 
No abnormality in the bowel action has been reported. 

Nervous system: in only one case is there anything abnormal to report, that of 
a boy, aged 8, after an operation for inguinal hernia. He was excitable after the 
injection of paraldehyde, until he fell asleep, in the usual time of half an hour, and 
when he awoke, a few hours after the operation, he was noisy and obstreperous for 
a short time and tried to get out of his cot and to fight with anyone who approached. 
With this exception, all the children slept peacefully and excitement was absent. 

The children in this series of 100 cases were from 1;‘3 to 12 years of age. At 
first they were selected as being obviously nervous, excitable, or timid. Two of them 
had chorea and the movements entirely ceased under the influence of paraldehyde, 
and the children suffered no bad after-effects. In the majority of cases, however, 
this pre-medication was resorted to as an act of kindness to the children, so that they 
should be entirely ignorant that anything unusual had taken place. They went to 
sleep in bed and awoke many hours later in bed, with no knowledge of anything 
unpleasant having occurred. I cannot unduly emphasize the value of this in 
children. Further, this tranquillity in her child reassures the anxious mother, and 
her consequent calmness is reflected back to the child to a very appreciable degree. 
An anxious parent engenders apprehension, at least, in her child, and this always 
adds to the difficulties of induction of anesthesia. This is very evident in private 
houses (as distinct from hospital). 

The operations were for tonsils and adenoids, hernia, appendicectomy, bone 
graft, tendon lengthening, osteotomy, arthrodesis, congenital dislocation of hip, etc., 
a variety sufficient to show that there is no contra-indication for this form of 
pre-medication in any particular operation. 

Conclusions.—While admitting that 100 cases is a number insufficient to allow 
one to be didactic on the subject, I think that the results up to date justify 
publication to this body of anzsthetists, and at least enable one to state that the 
procedure (a) is: without risk, with the dosage of f paraldehyde to each stone 
of body weight, irrespective of age; (b) allows the child to be anzsthetized without 
fright and without upsetting its nervous system ;/Ac) has no bad after-effects and 
makes post-operative vomiting a rarity (1%) ; (d) causes the child to sleep sufficiently 
long after operation to add to its own comfort And to the peace of mind of the 
parents. 








ani v natalie atta 








IMPORTANT. 
ERRATUM. 


Section of Hnesthetics. 


In the paper on “ Pre-medication by Paraldehyde in Children,” by H.S. Sington, 


M.D., vol. xxii, 29-32, owing to a printer’s error in the last paragraph on p. 30, the 


dosage has been represented as 1 oz. of paraldehyde to each stone of body weight. 


The correct dosage is of course that stated earlier in the paper, namely, 1 drachm 
to each stone of body weight. 

















31 Section of Anesthetics 1199 


Discussion.—Dr. A. L. FLEMMING said it was interesting to learn that paraldehyde was 
soluble to the extent of 10 per cent. in water or saline. He would suggest that the success and 
reliability of Dr. Sington’s method depended largely upon this method of solution, as compared 
with the ordinary method of solution in ether and oil. 


Dr. STANLEY ROWBOTHAM said that after trial of very many substances extending over 
nearly eight years, he was convinced that paraldehyde was the best drug we had so far for 
producing narcosis before anesthetics. In children, results could be obtained with it alone 
without the morphine or heroin which were needed for adults; this made its use doubly safe. 

He could give no logical reason for the occasional cases of excitement—they were more 
common in children than adults. The reactions of different patients to the same drug were 
often conflicting, and these cases appeared to be no more explicable than other cases of 
*idiosynerasy,” e.g., such as occurred with hyoscine. The fact remained that 99 out of 100 
children were saved from fright and unpleasant memories of induction, were anesthetized with 
much less anesthetic, and were spared the sickness and much of the pain which they would 
otherwise have suffered. : 


Dr. H. W. FEATHERSTONE said that children in the great majority of cases were 
anesthetized readily with ethyl chloride if it was used with care and patience. Undoubtedly 
many panic-stricken children of anxious parents would derive great help from the valuable 
method described by Dr. Sington. He wondered at what temperature the paraldehyde 
solution was injected. If given as a cold solution, it would be open to the same objection as 
rectal-oil-ether, which caused considerable discomfort by chilling the rectum. It would be 
interesting to know if paraldehyde at body temperature had been known to break up into 
products such as might account for the post-operative excitement described by Dr. Sington. 
Furthermore, had Dr. Sington observed signs of rectal irritation, such as the subsequent 
passage of mucus? 

After the use of avertin, although this drug had been given with every precaution by 
himself (the speaker), some rectal mucus had been demonstrated in one patient. The 
remarkable freedom from post-operative nausea suggested that the liver was, to a certain 
extent, protected by the use of this pre-operative medication. 


Dr. HUGH PHILLIPs said that in orthopedic experience paraldehyde was very valuable, 
especially in cases involving shock. As used with oil, the results were not so satisfactory, as 
one did not know exactly if it was going to act. Atropine was given half an hour after 
the paraldehyde. 

When given in an acidosis case, the amount of acetone was not increased afterwards. 
The smell was apparently not noticed by the patient. 


Mr. I. W. MAGILL said with regard to the use of olive oil and of saline respectively as a 
vehicle, that formerly he had used olive oil to limit the bulk of the liquid to be injected and to 
lessen the possibility of irritation of the rectal mucosa by the paraldehyde. He was now of 
the opinion that these advantages were offset by delayed absorption and that saline was 
the better vehicle. 

He described a case in which 9 oz. of paraldehyde with 5 oz. of olive oil had been 
inadvertently administered to a patient at 7.30 a.m. and the patient anesthetized at 
8.30 a.m., no signs of overdose being apparent. The pulse and respiration were normal 
when the patient was returned to bed after the operation at about 9.10 a.m. This patient 
died at about 2 p.m. the same day and he (Mr. Magill) felt that had no oil been used, signs of 
overdose would have appeared at the time of operation. 


Dr. DENZIL HEAP said he wondered whether paraldehyde had ever been given hypo- 
dermically to children, as he knew from experience that it could be given in that way to 
adults who could not swallow it. It caused no sloughing or irritation, and its only effect 
seemed to be a whitening of the skin for a few days after injection. The main criticism 
of the rectal method seemed to be that it was difficult, and occupied much time when there 
were Many cases. 


Dr. HAROLD SINGTON (in reply) said that there had been no case of bowel trouble 
afterwards and that there was a quick return of reflexes, which apparently occurred when the 
effects of the ether had worn off, so that the child would cough if there was any irritation in 
the larynx. 
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The absence of vomiting was probably due to the prolonged sleep after operation, which 
enabled the ether to be greatly eliminated before wakefulness returned; and also because of 
the glucose. 

He had been interested to hear the experience of others in the injection of paraldehyde 
with oil, but he had been so satisfied with the saline preparation that he had not tried the oil. 

He thought that the preliminary injection of glucose in the solution was of such definite 
value that the absence of vomiting might also be due to this. Of course, it did not obviate 
the necessity for atropine. 

With regard to the smell of paraldehyde, the breath had never been sufficiently strong to 
offend parents or nurses, but if the child did not retain the injection, the room smelt strongly. 
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[April 23, 1929.] 


How can we Decide whether a Case of Glycosuria should 
be Treated? 


By O. Leyton, M.D. 


THE original title of this paper was ‘The Diagnosis of Diabetes Mellitus.” I 
changed the title because I failed to find a satisfactory definition of that disease. 
If the statements in a paper are to prove of any value they must convey to the 
reader the same ideas as those which pass through the mind of the author. 
To do this one should adopt the same method as the writers on philosophy and 
attempt to define every word used, but this would entail the consumption of much 
time. I regret that I cannot avoid using the term “disease.” The accepted 
definition of this word is “a condition of the body or some part or organ of the 
body in which its functions are disturbed or deranged ; a morbid physical condition ; 
a departure from the state of health specially when caused by structural change.” 
This definition includes deformities and many abnormalities which neither hinder 
the individual from leading a normal life nor tend to shorten his time upon earth, 
and a large number of conditions which do not need treatment, such as several of 
the inborn faults in metabolism. According to this definition a man who has lost 
a tooth or some of his hair should be called diseased. When I use the term 
disease ’’ I shall mean a condition of the body or some part or organ of the body 
in which its functions are disturbed or deranged, this disturbance or derangement 
leading either to diminution in the length of life and/or to some definite disability if 
the condition be not treated. 


Years before there was any reliable method of estimating the sugar in the blood, 
some physicians had recognized that there were cases of glycosuria in which the 
sign might be neglected. I imagine that this recognition had followed observation 
upon disobedient patients who had flourished in spite of their not having kept to 
the prescribed diet. 

Later, Salomon put forward an explanation of this by his discovery that some 
individuals have a low renal threshold for dextrose, and excrete that substance in the 
urine without having a concentration of sugar in the blood above the normal 
average. The majority of individuals who possess this peculiarity pass urine 
containing a low percentage of sugar, usually under 2 per cent.; exceptions are not 
rare. I have seen at least half a dozen who have secreted urine containing over 
4 per cent. sugar, and one case in which the sugar in the urine rose to 11 per cent., 
whilst the sugar in the blood did not rise above 0-17 per cent. (fig. 1). This result 
was so remarkable that it seemed wise to have the estimations confirmed in a second 
laboratory. 

Many have thought that the low renal threshold for dextrose accounted for 
all the cases of glycosuria which flourished whilst the patients were on an ordinary 
diet. MacLean however, found that a certain number of individuals developed a brief 
hyperglycemia after taking dextrose by the mouth, the concentration of sugar in 
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the blood rising sufficiently to lead to a temporary glycosuria in people whose renal 
threshold for sugar is not below the average. In these cases the fall of the sugar 
concentration in the blood is rapid and complete within 90 minutes. MacLean tells me 
that these patients do not develop a condition which needs treatment, and that they 
are not suffering from any disease. 

My experience confirms MacLean’s statement (fig. 2). Fig. 2 illustrates a typical 
case. 

The object of this paper is to draw attention to yet another condition, one which 
at first sight suggests that it is a glycosuria which calls for treatment, since it is an 
hyperglycemic glycosuria. It is a condition that everyone must have expected to 
exist, but so far as I know attention has not been drawn to it; or, if papers have 
appeared on the matter, they have escaped my eyes, and the eyes of many 
interested in metabolism. 

It must be conceded that the more accurate the apparatus we possess, the more 
difficult it is to define abnormality. A few instances are sufficient to illustrate this. 
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The clinical thermometer makes it difficult to decide what deviation from 98-4 F. 
constitutes fever. The sphygmomanometer makes it difficult to decide what should 
be called an excessive blood-pressure. The elaboration of the more delicate methods 
of determining the sugar in the urine has necessitated a new definition of glycosuria. 
The method of estimating the sugar in the blood—its rise and fall, which allows us 
to measure indirectly the rate at which sugar is burnt and/or stored—makes it 
difficult to decide what deviation from the average is an illness and needs treatment. 

The opinion I hold is easy to grasp when an illustration is given. Two men of 
the same age and build may participate in a weight-lifting competition. X can lift 
two hundredweight, whilst Y can lift only half a hundredweight. They are both 
quite healthy. A month later X can lift only one-and-a-half hundredweight, whilst 
Y can still lift half a hundredweight. Although X can lift more than Y, nevertheless 
there is evidence that X is ill. 

It is the fall in the power of the muscles, not their absolute efficiency, which 
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is evidence of disease. It is the alteration in the function of the tissues—rather than 
a constant low level of efficiency that points towards disease. 

Now reverting to the power of burning and storing sugar: it is well known that 
a condition exists in which carbohydrate is burnt too rapidly, and unless the 
individual suffering from that disease be fed every two or three hours, he develops 
symptoms of hypoglycemia and may even become maniacal for a time, and then die. 
This terrible condition is not necessarily associated with neoplasm of the islands of 
Langerhans in the pancreas, for in at least one case, exploration failed to show any 
abnormality in that organ. 

At the other end of the scale we have the individual whose pancreas has been 
completely destroyed, and whose nitrogen-dextrose ratio is 1 to 3-65 when he is fed 
on protein and fat alone. Too rapid a burning of carbohydrate is a disease, and 
insufficiently rapid burning of carbohydrate is a disease; but between the end of 
one disease and the beginning of the other there is a considerable distance. 

We might manage to visualize this by populating the side of a mountain 10,000 
feet high and attributing to the dwellers on the mountain side a power of utilizing 
carbohydrate in direct ratio to the height at which they live. Those who live at 
sea-level cannot burn any sugar, whilst those at the summit burn sugar so rapidly 
that they must be fed hourly. The average people will live between the heights of 
4,000 and 6,000, not all at 5,000 feet. If the sugar-burning capacity of a 6,000-foot 
dweller fall to that of a 5,000-foot dweller, he will have begun a disease in spite of 
his power being greater than that of a 4,000-foot dweller. 

I should not be surprised to find that the efficiency of the internal secretory 
power of the pancreas is above the average during the time that an individual is 
putting on weight rapidly, only to diminish some years later; super-insulism may 
be followed by sub-insulism, like hyper-thyroidism by hypo-thyroidism. 

For some years I have attempted to determine the rate at which individuals 
burn and/or store carbohydrate, in the following manner. The patient is fasted for 
about fifteen hours—that is to say, be has a breakfast consisting of a cup of tea 
without milk or sugar, having had nothing to eat since the previous evening. Two 
hours later he is given 60 grm. of dextrose dissolved in 250 c.c. of water to which a 
little lemon juice has been added. The sugar in the blood is estimated before he takes 
this, and then samples of blood are taken at intervals of half an hour, and immediately 
after the taking of the samples of blood the bladder is emptied. This is continued 
for three hours. After estimating the concentration of sugar in the blood, one is able 
to decide how long it has taken for the sugar in the blood to drop to what it was 
before the administration of the dextrose, or to the level of 0-12 per cent., whichever 
is the quicker. The urine secreted during this period is next measured, and the 
amount of sugar and of urea in it is estimated. The object of estimating the urea is 
to determine how much protein has been destroyed and the quantity of carbo- 
hydrate that has been liberated by this destruction. By multiplying the weight of 
urea excreted by the factor 1-7, the weight of sugar is arrived at. 

If one assumes that a grammes are excreted and the time taken is b hours, and 
the weight of urea is c grammes, then the rate at which sugar is burnt and/or 
stored is: 


60 —-at+ (1-7 XxX c) +b, 


The average young healthy individual is able to burn and/or store about 50 grm. 
per hour, but it is not safe to assume that, if an individual is able to burn and/or 
store only 25 grm. per hour, he is therefore suffering from a disease. We all teach 
that a patient suffering from glycosuria shall be treated until there is evidence that 
the patient is not suffering from any disease. The usual method of differentiating 
has been by the administration of dextrose and observing the rise and fall of the 
sugar in the blood. 
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Some years ago a woman, aged 31, came to see me, stating that her brother was suffering 
from diabetes mellitus, and that she had been treated for the same disease. Upon examination 
I found that, following a dose of 50 grm. of dextrose, the sugar in her blood rose from 
0-1 per cent. to 0-25 per cent. after an hour and a half (fig. 3), and that it took three 
hours more to fall to 0-1 per cent. On working out the rate at which she stored and 
burnt sugar I found it to be 20 grm. per hour, and, therefore, it appeared as if she was 
suffering from some definite disease. It is true she had the peculiarity of a low renal 
threshold for dextrose. It is not necessary for me to state the reasons for my deciding 
to allow this patient to eat and drink whatever she liked for a time. At the end of a year of 
unlimited diet, on repeating the test after giving dextrose, it was found that her power of 
metabolizing carbohydrate had not deteriorated in any way. 

About the same time observations were made upon her brother. His curve was rather 
worse than that of his sister, but he, too, was allowed to eat and drink what he liked, 
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and at the end of the year was found to be quite as well as, or rather better than when the 
first observations were carried out. 

It will be of interest to contrast the curve of this woman of 31 with that of a woman 
aged 40, who came to see me with a history of intense thirst, polyuria and loss in weight 
(fig. 4). She, too, proved to have a low renal threshold for sugar. In her case, after the 
administration of 50 grm. of dextrose by the mouth, the concentration of sugar in the blood 
rose from 0-09 per cent. to 0:25 per cent. within the hour, and dropped to 0-1 per cent. 
after two and a half hours—that is to say, an hour earlier than in the case in which I believe 
there was no disease. 


So that here we have two curves—it is true there was a small difference in the 
dose of dextrose—two curves, both of hyperglycemic glycosuria; in the case of the 
patient who appears to be here less diseased than the other there were all the signs 
and symptoms which called for treatment. 

It might be said, “ Why worry about curves? One of these patients had 
symptoms, the other had none; surely that would suffice to enable one to arrive 
at a diagnosis.”” Unfortunately this is not true, as the following case-record shows :— 


In September, 1927, a friend came to me in a greatly perturbed state on account of the 
refusal of a life insurance office to accept him as a first-class life because sugar had been 
found in his urine. He had just recovered from an operation, and it was thought that 
perhaps his glycosuria was temporary and due to that cause. He was submitted to the 
usual test, and it was found that the sugar in his blood rose to 0-3 per cent. for a short time, 
but returned to 0-1 per cent. two hours and a half after the administration of dextrose 
(fig. 5). His efficiency worked out at 32 grm. per hour, which is better than that of the 
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woman already referred to. This man had no thirst, and no polyuria and he stated that in 
every way he felt perfectly well. His age was in the region of 40. He was advised to go on 
holiday for six weeks and then to be re-examined. 

He did not go on holiday, nor was he re-examined until seven months later, when, after 
exactly the same fast and dose of dextrose the sugar in his blood rose from 0-3 per cent to 
0-5 per cent. an hour after the administration of the dextrose, and fell to 0-32 per cent. 
three hours later; so that there was no doubt whatever that the disease had progressed 
during the interval. 

There are other cases to which I might refer in detail—for instance, that of a man, aged 
54, who has had sugar in his urine for the last ten years. When submitted to test 
the sugar in his blood started at 0-09 per cent. and rose to 0-28 per cent. within half 
an hour (fig. 6), but took two hours to fall again to 0-1 percent. For this reason one 
cannot consider him one of the cases of a lag curve, as described by Professor MacLean, but 
the fact that he has had sugar throughout this large number of years, without a low renal 
threshold, and that, in the absence of treatment, he has not become worse, I think permits of 
the conclusion that his is a case of congenitally poor power of burning and storing sugar. 
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[ could produce a number of cases in support of the view that the power of 
burning and storing sugar varies in different healthy individuals, and that it is 
only the gradual diminution in this power that calls for treatment, provided that 
there are no symptoms present. Also, that in doubtful cases the only method of 
deciding whether that power is diminishing is that of allowing the patient to 
throw normal work upon the carbohydrate metabolism for a period and re-examining 
and comparing the results. If there is a definite diminution in the power of 
metabolizing sugar, then, and then only, is the case one of glycosuria that needs 
treatment. 

These observations have borne fruit in my own practice, Amongst the patients 
whom I have advised to resume ordinary diet I may number Mr. A. W. 


He came to me first on November 23, 1926, when the concentration of sugar in his blood 
rose to 2:2 grm. per kilogram, and took two hours to fall to 1-3 after the administration of 
30 grm. dextrose by the mouth. 

The renal threshold was low. 

The test was repeated November 6, 1928, when it rose to 2-0 grm. per kilo, and remained 
at 1-6 after two hours: my experience suggested that it might be worth while observing the 
‘ffeet of 50 grm. dextrose. The sugar in the blood rose to 1-85 and diminished to 1-3 after 
two hours. The patient was advised to eat and drink whatever he liked, and on February 
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22, 1929, he was given 50 grm. of dextrose by the mouth and the sugar in the blood then 
rose to 1-7 grm. per kilo, and feljl to 1-2 grm. after two hours. 

This appears to be sufficient evidence that the patient has a low threshold, and a power 
of burning and/or storing sugar somewhat below the average. 


Before advising some of these patients I explain that the return to ordinary 
diet is tentative. So far I have not had to enjoin them to return to a strict diet, 
but some refuse to make the experiment of an ordinary diet, saying that the 
restricted diet does not cause them any inconvenience. 

The main object of this communication is not simply to release a certain number 
of individuals from a restricted diet. A restricted diet does but little harm: some 
patients even will resent being told that they may eat and drink like their fellow 
men. The principal object is to correct an error in the outlook upon the treatment 
of hyper-glyczemic glycosuria, which the existence of these cases has caused. 

When a physician has several of these cases under treatment, and, by restriction 
of their diet, they continue to enjoy almost as good health as if they were allowed to 
eat and drink whatever they liked, he attributes their well-being to his skilful 
dieting, and thinks that other cases of hyper-glycemic glycosuria, which do not 
belong to this class, should do equally well. Owing to this fact many slight cases of 
disease are not treated with insulin until the damage to the pancreas is 
irreparable. 


Discussion.—Dr. R. D. LAWRENCE said he agreed with Dr. Leyton that by simultaneous 
urinary and blood-sugar estimations after a glucose meal, two negligible types of glycosuria 
could be established, renal glycosuria and the “lag-storage” type. Patients with other 
abnormal curves, except in endocrine disease or severe toxsemia, were best treated as mild or 
potential diabetics, although records showed that a few cases had remained stationary for 
years without diet restriction. It was most important in doubtful cases to ensure that the 
patient had been on ordinary carbohydrate diet for at least a week before the glucose test, 
because previous carbohydrate restriction might make an otherwise diabetic curve almost 
normal, or make a normal individual show a curve resembling that of mild diabetes. 


Dr. SAXBY WILLIS: I may mention the case of a woman aged 45 who came complaining 
of severe bi-temporal headaches. The X-ray showed an enlarged pituitary fossa. Examination 
of the visual fields showed constriction of one temporal field. Urinary analysis revealed inter- 
mittent glycosuria. The blood-sugar had a low threshold with a rise to over 2 % and slow 
fall to normal. 

After dieting, the glycosuria disappeared and the patient is now on practically a full diet 
and is free from glycosuria. 

I suggest that cases of this kind are probably of pituitary origin rather than of the 
pancreatic type and that certain of Dr. Leyton’s cases belong to this group. 


The Occurrence of Bovine Type Tubercle Bacillus in 
Pulmonary Tuberculosis—its Role in Pathogenesis. 


(From Fife and Kinross (Glenlomond) Sanatorium.) 
By W. T. Munro, M.D., M.R.C.P.Edin. 


STATISTICS from the medical world all point to the infrequency of bovine type 
tubercle bacillus from sputum in pulmonary tuberculosis. Park and Krumweide, in 
the United States, have collected statistics of bovine infections and they could only 
find two cases of undoubted bovine type infections in 680 cases of pulmonary 
tuberculosis. 
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TABLE I,—PARK AND KRUMWEIDE. 


Adults of more than Children, 5 years Children under 
Diagnosis 16 years to 16 years 5 years 

I , SS ——<_-—___— 

Human Bovine Human Bovine Human Bovine 
Pulmonary tuberculcsis «- 644 1 ll — 23 eee 1 
Cervical gland tuberculosis ... 27 1 36 21 15 wi 21 
Abdominal tuberculosis jn 14 4 8 7 9 we 13 
Bone and joint tuberculosis ... 27 1 38 3 26 aa — 
Generalized tuberculosis pe 6 1 2 3 13 eve 12 


In England, Stanley Griffith has investigated this question very fully and has 
discussed, in two papers, the validity of the evidence upon which some of the 
accepted bovine types have been based. He himself has isolated bovine type T.B. 
in three cases from sputa and in 1916 recorded his statistics as follows :-— 


TABLE II.—'lYPE OF TUBERCLE BACILLUS ISOLATED [1}. 


Standard Atypical Standard 

Number of cases human human bovine 
Fngland pow 139 sea 135 2 2 
Scotland onls 73 ‘ei 70 2 1 
Total . 212 oes _ 205 4 3 


In his criticism of some of the bovine viruses accepted by Continental workers, 
Griffith very rightly pointed out that before one could accept any expectorated T.B. 
as being bovine, rigid precautions must be taken to exclude the possibility of such 
T.B. having been derived from milk or butter of which the patient might have 
partaken. 

He also emphasizes that such bovine type T.B. must be obtained from sputa on 
several oceasions. Lastly, the virulence-test accepted by him in order to determine 
the type, is rigid. 

The writer, in conjunction with Dr. Cumming, now of the Bradford City 
Sanatorium, in a paper [2] on the virulence of tuberculous viruses, discussed the 
determination of the bovine type by animal inoculation and stated that he relied on 
the intravenous inoculation of 0:01 mgm. T.B. into rabbits of between 1,000 and 
1,500 grm. weight. It was found that bovine type T.B. invariably produced pro- 
gressive generalized tuberculosis, fatal in about thirty days, while the same dose of 
human type T.B. could be trusted not to kill within ninety days, and, indeed, in 
most cases failed to kill at all. 

A study of the figures given in Table I shows that bovine type bacilli are very 
rarely obtained from pulmonary lesions. 

The occurrence of bovine type T.B. from sputum is, therefore, of sufficient rarity 
to command attention. Griffith accepts three of his own, two isolated when he was 
working for the British Royal Commission and one obtained from the Royal Victoria 
Hospital, Edinburgh. 

Investigations at Glenlomond.—The observations at Glenlomond in the past 
seven years have led to the discovery of ten other cases in which the patients have 
coughed up bovine type T.B. Controls of the virulence experiments have in most 
of the cases been carried out by Professor Tulloch, University College, Dundee, and 
in nine of the cases by Griffith at Cambridge. 

(3) In 1921 we began the growth of 100 strains of T.B. from 100 consecutive 
admissions with positive sputa. The aim we had in view was to determine 
whether there were any serological differences in the strains. There were none, but 
we obtained 98 eugonic viruses and two dysgonic. These two dysgonic viruses 
proved to be bovine. We carried out virulence tests on rabbits with most of these 
viruses and we found another virus eugonic—this time with a virulence unusual to 
the rabbit for a eugonic virus. We grew this virus from the kidney of the rabbit 
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and obtain a true dysgonie virus with the full virulence of the bovine virus to the 
rabbit. 

(4) Griffith had a similar experience with this virus. Therefore in the first 
hundred we obtained two patients who coughed up bovine type T.B. and another 
who coughed up both types. 

In the next two years we grew every virus we could obtain from so-called 
surgical sources, and in two patients from whom we had obtained bovine viruses from 
lesions of the sternum and a rib respectively there were also pulmonary infiltrations. 
Growths were obtained from sputum in both cases and the viruses were similar in 
growth characteristics and in Virulence to those obtained from the surgical lesions. 
That is to say, they were both bovine viruses. 

In 1928 we began to grow every virus from every patient admitted with a 
positive sputum or other lesion. So far another five patients have been found who 
coughed up bovine viruses. No other discharging lesion was present in any of these 
patients. These latter five cases have been discovered in eighty cases examined. 
Up to the present date ten patients have been found who have coughed up bovine 
type T.B. among 250 cases in which T.B. have been grown from sputum. 

There would be no point in giving in detail the virulence tests of each virus. It 
is sufficient to say that nine of them have been tested at Cambridge and growths in 
six of the cases have been obtained direct from sputum at Cambridge. 

Griffith, Tulloch and myself agree that the ten viruses are all bovine; one was 
distinctly below the usual virulence to the rabbit, one slightly below the usual 
virulence, the other eight were of full bovine virulence to rabbit, and in one of these 
some human-type virus was present. Without entering into full details of the 
clinical conditions of each case, I will endeavour to convey a description of the 
patients by grouping them and indicating the special features common to most of 
them. The cases are: A (male, aged 26), B (female, aged 35), C (male, aged 6), 
D (female, aged 18), E (female, aged 24), F (male, aged 18), G (male, aged 17), H 
(male, aged 24), J (female, aged 18), K (male, aged 42). 

The cases vary to some extent. They vary, for instance, in the location of the 
lesions. 5B, C, D, E, all exhibited more the root-spread type of disease. 


(1) B had an ischio-rectal abscess on admission and had undergone a mastoid operation 
when 20 years of age. She had developed pulmonary tuberculosis in India in 1917 and came 
to us at the end of 1921. She then had extensive root-spread tuberculosis with bilateral 
retraction of the apices and some systemic disturbance. She was not happy with us, and 
went tothe Blencathra Sanatorium, at which she died in 1924. There never was a history of 
hemoptysis throughout the whole illness, and the most noticeable feature was the fibrotic 
change in the lungs and no suggestion of cavity formation. The virus from this patient was 
distinctly under that usual to a rabbit for a bovine virus. 

(2) E had had a pleural effusion before admission to Glenlomond, February 21, 1924. 
For a year previous to admission she had complained of abdominal pain, which came on 
in spasms. There was a mild tuberculous peritonitis on admission, with slight fluid in the 
flanks. Soon after she came in, a periosteal abscess appeared over a rib, and from this a 
dysgonic virus with full virulence to the rabbit was grown. At the same time the patient 
was coughing and a few T.B. were found in the sputum. Examination of the chest showed 
some fluid at the right base and there were fibrotic changes at the right base. The left lung 
appeared normal. The patient had an irregular temperature for a time but gradually the 
acute process subsided, the abdominal tenderness disappeared, and the condition of the chest 
cleared up. The sputum yielded a virus similar in character to that from the rib. The patient 
is now very well and is married. 

(3) D had had extensive cervical glandular lesions when a child 12 years old, and six 
years later was sent to Glenlomond with pulmonary tuberculosis. She had some systemic 
disturbance on admission, pronounced apical retraction with most evident signs at the left base, 
and some scattered general infiltration. The fibrotic changes were very definite. Few T.B. 
were found at any time, and this patient is now very well, no T.B. being coughed up, but the 
left base shows signs suggestive of a mild bronchiectasis. There never was any hemoptysis 
throughout the illness. 
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(4) C. This child showed both types of T.B., but the proportion of human type was 
small. He was fed on cow’s milk from the age of 9 months, and when 43 years old there 
were some enlarged glands in the neck. At six years of age he had whooping-cough, and 
this never left him. When admitted to Glenlomond, January, 1924, he was a puny boy with 
retracted bases, more so on the left side. There were small glandular enlargements in the 
neck and the chest showed many signs at the left base. T.B. were found in the sputum, 
few in number, and of mixed growth, mostly bovine-type, but a few human-type colonies 
appeared. The striking clinical features were similar to those of the previous cases: no 
hemoptysis and there were distinct fibrotic changes. Patient went home June, 1927, and has 
been seen this year. While the tuberculous process would appear to have died out, there is 
a bronchiectasis of the left base to an extent that will render his chances of an extended life 
very poor. 

Of these four patients, one, who had a bovine virus with an altered virulence is dead, after 
an illness extending over seven years, two (E and C) have been free from T.B. for four years, 
and the fourth (D), is now free from T.B. 

(5) The case of the patient F is unique. He was admitted to Glenlomond in November, 
1923, and was found to have various lesions, abscesses over sternum and ribs, a tuberculous 
testis, and a left lung showing considerable collapse. 

The pathology of this collapse must remain somewhat obscure. It is difficult to believe 
that tracheo-bronchial glands could become so much enlarged as to obstruct the greater bronchi. 
Possibly no single factor is responsible for the collapse. It is conceivable that a tracheo- 
bronchial gland emptied its contents into a bronchus, and, with aspiration of those contents, 
some inflammatory process was set up in the terminal bronchi which occluded their lumina, 
and some atelectasis of the distal alveoli resulted. Whatever the cause, there remains much 
fibrosis, and the patient has not been found to cough up any T.B. since 1924. His sputum 
has been tested even this year by guinea-pig inoculation and no lesion has been produced. The 
viruses from sternum, testis and lung were similar, and all possessed the full bovine virulence 
to the rabbit. This man’s lesions are all dry. 

The remaining patients A, J, H, G, and K, all suffered from lesions which at first sight 
presented nothing different from what one would have expected in ordinary chronic ulcerative 
pulmonary tuberculosis due to the human type bacillus. 

The patients A, J, and G all showed bilateral disease. 

(6) A was very ill on admission in 1921 and his condition was not different from the 
ordinary case but he improved so much that in 1923 he went back to his work asaminer. He 
had had a large number of T.B. in his sputum but his state was negative. I met him by accident 
in Edinburgh in January, 1927, and thinking he was not looking well I asked him to return. 
He told me he was now married, but he came to see me at Glenlomond. His sputum was 
again T.B. + and we could not persuade him to stay. I asked that he be watched carefully 
but he died at home in May, 1927. I was in London at the time and no post-mortem 
examination was made. The virulence of this man’s virus was slightly under the normal for 
a rabbit to the bovine virus. 

(7) The patient J was also very ill on admission in 1927 and the expectation of life seemed 
short. We were surprised to find a dysgonic virus. The patient began to improve and she 
went home against advice. I saw her amonth ago. She does not seem much altered since 
she left Glenlomond over a year ago, but she is not likely to do well. This patient gave a 
history of abdominal pains a year before admission and enlarged abdominal glands were felt. 

Both these patients (A and J) had extensive pulmonary infiltrations and both exhibited 
very distinct fibrotic changes throughout the lungs. There was no definite clinical sign to 
suggest any cavitation ineither. 

(8) In the other bilateral case the patient G is really very well. This youth had a 
small excision of cervical glands when 12 years of age. There was also a history of 
pleurisy and when he was sent to us he had signs of infiltration on both sides, considerable 
systemic disturbance, but few T.B.in the sputum. Again we were surprised in obtaining 
bovine virus, but, with rest, the boy began to improve and fibrotic changes in his lungs rapidly 
advanced. He is now up all day with no systemic disturbance and no T.B. can be found. 
In fact he looks in perfect health. 

The patients, H and K, showed signs limited to one side. 

(9) K had a lesion peculiarly limited to the right upper lobe but he coughed up a fair 
number of T.B. and as he had not begun to improve with rest, I carried out an artificial 
pneumothorax. He responded well, pulse and temperature became quieter, and he lost his 
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T.B. One morning he was much depressed, and the next day most excited, and required 
hyoscine to control him. In his excitement a spontaneous pneumothorax had occurred. 
He died two days later. A post-mortem examination was allowed and a cirrhotic fatty liver, 
not diagnosed during life, was found. Our view was that the patient, who was fond of 
alcohol, had been having some brought in to him before his state of excitement came on. 

Post mortem: right lung completely collapsed and a small amount of fluid present in 
pleural space. Right lung adherent at apex and apical pleura much thickened. Whole right 
apex infiltrated; small cavity formation leading into a bronchus near apex. But the 
ulcerated area was clean, showed a glistening surface and no shaggy broken-down area. 
The whole infiltrated area was sharply marked off from the rest of the lung, which appeared 
normal. On section, much fibrous tissue seen around the infiltrated area and other sections 
showed small areas of degenerated tissue surrounded by dense fibrous tissue. Left lung showed 
only an occasional subpleural tubercle, not breaking down. Tracheo-bronchial glands small. 
Mesenteric glands not enlarged. A few small ulcerated areas in the lower ileum and some 
healed ulcers. In the cervical region small shotty glands could be felt but were not 
examined. Liver very fatty, showing coarse cirrhotic changes. Other organs appeared 
normal. 

K did not die from tuberculosis. He might easily have overcome the effects of his 
spontaneous pneumothorax, but the condition of his liver meant such a loss of detoxi- 
cating function that recovery was out of the question. The route of spread of disease in 
this case strongly suggests a descending lymphatic infection. The chain of small glands felt 
in the neck right down to the thick apical pleura points to the path of disease-process in this 
case. 

(10) H showed enlarged cervical glands, and these have been present intermittently for 
ten years. He has considerable infiltration in the right lung, but little sign of moisture. 
T.B. are still present, but few in number, and we have had him under our care now for seven 
months. At times there is slight systemic disturbance. Artificial pneumothorax was tried, 
but we could not find a space. Retraction of the lung seems to be going on and the patient 
is slowly improving. 


The most notable features present in all these cases are the amount of fibrotic 
changes, the lack of evidence of much breaking down of lung tissue and the entire 
absence of hzmoptysis. There does seem more chance of these patients over- 
coming their systemic disturbance than occurs in a similar group with human type 
infections. 

Too much emphasis must not be laid upon these points. We all know of patients 
with ordinary pulmonary tuberculosis of human type, with recovery by means of 
fibrotic changes, but the recovery rate in patients with bovine T.B. positive sputum 
here is high compared with that usual in the human type. 

Discussion.—In the description of the cases the clinical features noted showed 
certain differences from the ordinary chronic ulcerative pulmonary tuberculosis of 
human type origin. It is proposed to discuss why these differences should arise and 
certain other factors will call for comment. 

(1) Why are bacilli of the bovine type so rarely found in pulmonary tuberculosis ? 

(a) What is the invasive power of the bovine type T.B. ? 
(b) What is the allergic response in the lung to the bovine type T.B. ? 

(2) Can the disease be aerogenous in any of these cases? Is there any evidence of 
family infection in any of the cases, and have any of the cases handed on their 
infections ? 

(3) Is chronic pulmonary tuberculosis super-infection due to an endogenous 
origin ? 

(1) Why are bacilli of the bovine type so rarely found in sputum ? 

Previous to our work at Glenlomond only three cases of coughing up bovine 
T.B.had been found by Griffith and two in the United States by Park and Krumweide. 
Possibly the rarity of the bovine virus occurring in the experience of the above 
observers is due to the fact that they were dependent on sputa being sent to 
them for isolation and typing of the virus. Griffith would almost certainly have 
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received sputa in which T.B. were numerous, and it is just when T.B. are scanty 
that there is most chance of their being bovine in type. Again, it is not a simple 
matter to grow T.B. and the bovine virus is even more difficult to cultivate, so 
that apart from those laboratories where growths of T.B. are the rule, few observers 
will have grown T.B. from sputum, much less a bovine virus. 

These explanations of the infrequency of the bovine virus in sputum are insufficient. 
Our percentage is higher than that of any other observer, and one believes that this 
can be explained by the fact that every positive sputum—T.B. numerous or 
T.B. scanty—had to yield its growth. An argument that bovine types might be 
peculiar to the counties supplying the patients is not convincing. One may have 
explained the reason why a higher percentage of bovine viruses from sputum at 
Glenlomond has been found, but that is far from answering the question of the 
infrequency of the type in sputum in general. 

Is the bovine virus less capable of generalization in the human subject than the 
human virus? All workers are agreed that the bovine virus is intensely virulent to 
the rabbit, 0-01 mgm. injected 7.v. into a rabbit produces a rapidly progressive 
generalized tuberculosis, while the same dose of human type virus may produce no 
disease at all, or at most a very localized disease in the lungs and perhaps the kidney. 
May not the converse be true? Examination of the tracheo-bronchial glands of 
children from post-mortem material supplied by the Pathologist to the Royal 
Hospital for Sick Children, Edinburgh, has shown bovine types in seven out of 
twenty-five examined—28 per cent. In each case the infection was general, and 
death in most cases was due to meningitis. The age-group of these cases was 0 - 5 
years. If we consider the age and incidence of infection in cervical gland 
tuberculosis we find in the group :— 


0-5 years, [5] 82-6 per cent. bovine type infections 
5-15 years, 50 per cent. bovine type infections 


There is therefore a larger percentage of bovine type infections in which the 
patients recover, or in which the disease is a strictly localized glandular one. 
Taking these figures together, 

0-5 years, 82-6 per cent. bovine type infection in cervical gland tuberculosis, 

0 -5 years, 28-0 per cent. bovine type infections in tracheo-bronchial glands, 
it is a reasonable argument that the bovine type is not capable of such a general 
lymphatic spread as the human type in the human subject. And if we consider the 
figures of cervical glandular infections in conformity with Marfan’s law we must 
assume that the bovine type does not produce the same tendency to visceral spread. 
Marfan’s law as enunciated by himself reads as follows :— 

* One almost never finds pulmonary tuberculosis, at least pulmonary tuberculosis which is 

evident and progressive, in persons who, during childhood, have had a suppurative adenitis of 
the neck and who have been completely cured of it before the age of 15 years, the cure 
having taken place before any other focus of tuberculosis was appreciable.” 
Not uncommonly we have found glandular lesions associated with pulmonary 
tuberculosis, and we have not found any variation in type between gland and lung. 
When we have been able to examine gland and sputum, we have invariably obtained 
human type T.B. from both. There is again the noteworthy fact that T.B. from 
kidney lesions have almost always been of human type. It is stated in a recent 
publication |8| from the Trudeau Laboratory that the workers there have no record 
of a bovine type recovered from urine. We have twice recovered a bovine type 
from urine. 

All these facts combine in suggesting that the bovine type is not so capable of 
generalization or of producing visceral tuberculosis in the human subject as the 
human type. A consideration of the allergic response and the clinical type in bovine 
type pulmonary lesions supplies further reasons why bovine types are rare in sputum. 
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We will now consider the allergic reaction to bovine type T.B. Aschoff [6] 
recently divided pulmonary tuberculosis into two types, exudative and proliferative. 
Pottenger has rightly criticized this nomenclature on the grounds that such a 
separation of types is wrong when the phenomena are qualitatively the same. The 
difference in the degree of reaction by the tissues varies with the specific resistance 
present, with the dosage of bacilli, and, I am sure, with the type, i.e., the virulence 
of the bacilli. 

While the so-called exudative tuberculosis is the expression of a severe allergic 
reaction, so proliferative tuberculosis is the expression of a mild allergic reaction. If 
the individual’s reacting powers are good the specific defence is usually competent to 
meet the requirements unless re-inoculation is produced by massive doses of bacilli 
or by lesser numbers which are of a very virulent strain. With the agglomeration of 
tubercles which combine to make up the initial lesion in chronic pulmonary 
tuberculosis two processes advance hand in hand—breaking down in the centre, i.e., 
caseation, and fibrosis at the periphery. The allergic reaction created by re-infection 
with the bovine type T.B. seems to be more proliferative and to show less tendency 
to breaking down of tissue. 

In no case does there appear to be clinical evidence of cavity formation. There 
must be an ulcerative process of a chronic type and T.B. have been found readily in 
some of the cases. But in all the cases T.B. ceased to be found for a time and 
in most of them they ceased to be found at all. The evidence suggested old-standing 
fibrotic changes in the lungs, and this would suggest that the allergic response to the 
bovine type was more proliferative than ulcerative. 

Experience teaches that two factors are concerned in these infections. One is 
that of the bovine type not being so virulent to the human subject, while the other 
consists of the allergic response of the host. The allergic reaction, as we have seen, 
is proliferative, because the bovine type is not so destructive on an allergic terrain. 
Even when many T.B. were found at the beginning of the illness they soon disappeared, 
without doubt because the proliferative process overcame the destructive process. 

If this reasoning is correct, then super-infection with the bovine type, leading to 
chronic ulcerative pulmonary tuberculosis, is unlikely unless the superinfecting dose 
is very large. That is to say, the allergy occasioned by a previous benign infection 
can protect against super-infection by the bovine type but breaks down in the 
presence of the human type of bacillus. The evidence is that the bovine type is less 
virulent to the human subject than the human type. 

(2) Could the disease have been contracted from an aerogenous infection in any 
of these cases?—In no case is there any family history of tuberculosis. Careful 
inquiry has failed to elicit any information as to any case of tuberculosis having 
existed in the families of any of the patients. In two of the cases there is the 
history that the patients worked on farms in earlier years. But it is not to be 
conceived that infection was air-borne from an infected cow. There is definite proof 
of pulmonary infiltration in every case and in only one case is it likely that a gland 
had ruptured into a bronchus. Much can be written against the theory of air-borne 
infection of the lungs and indeed at the outset there are manifest difficulties in the 
way of the bacillus being carried right into the pulmonary alveoli. The natural 
barriers which exist are encountered at once. The mouth and nose are excellent 
filters, while the mucus secreted would entangle any bacillus. The cilia of the mucous 
membrane, and the secretion of bronchi and cough would quickly expel any T.B. 
which had reached the bronchus. Without doubt, the preponderance of the pulmonary 
lesion has rendered plausible the theory that pulmonary tuberculosis is an aerogenous 
disease, and the work of, and views expressed by, Anton Ghon have conferred much 
support to it. Butif we pause to think of these ten cases of pulmonary tuberculosis 
due to bovine type T.B., we must agree that it is most unlikely that super-infection 
was air-borne. And if these cases are not air-borne, is chronic pulmonary tuberculosis 
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ever air-borne? Fishberg [7] states that chronic pulmonary tuberculosis has not 
been produced in an animal, an assertion which cannot be accepted. In 1927 we 
carried out a series of experiments in the attempt to immunize guinea-pigs by the 
use of oleo-vaccine T.B. The oleo-vaccine was given subcutaneously and a testing 
dose of T.B. was given subcutaneously. The interesting result of the experiment 
was that the test dose did not produce general tuberculosis but produced chronic 
pulmonary tuberculosis with cavity formation. Experimentally, then, it is proved 
that it is not necessary for T.B. to be air-borne to produce chronic pulmonary 
tuberculosis. 

Whatever the common route of infection may be, there is little doubt that in 
most of these cases the route was through the tonsil and the cervical glands. 

The question of the possibility of any of these patients having passed on their 
infections to other members of their families has also been inquired into. A’s 
children have been infected, but the opportunity of obtaining any gland for examina- 
tion has not yet arisen. No other case of possible transmission has been noted. 

(3) Can the super-infection producing pulmonary disease have been other than 
endogenous in origin ?—We have never been able to find a bovine type in a gland 
and a human type in a lung, and the evidence on the face of it in these bovine type 
cases is that the super-infection must be endogenous. 

Summary.—(1) Ten patients coughing up bovine type T.B. have been discovered. 
Four of these showed root-spread disease; one of the four is dead, two are free from 
infection and the fourth, a more recent case, is making good progress. 

(2) Five patients showed the distribution of disease common in ordinary 
human type pulmonary tuberculosis. One of these is dead, one not making much 
progress. One died from a non-tuberculous cause, with the lung condition showing 
much sign of healing. 

(3) One patient is well and another making good progress. 

(4) One patient showing considerable atelectasis of a lung, is really very well. 

(5) Of the seven patients alive four are free from infection, two are making good 
fibrosis and one not improving. 

(6) The reasons why bovine type T.B. are uncommon in pulmonary tuberculosis 
have been considered. 
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Dr. F. G. CHANDLER: Dr. Munro has shown great energy and skill in discovering so 
many cases of pulmonary tuberculosis due to the bovine bacillus, though exactly what 
moral we are to draw I am not quite sure. Koch’s hasty dogma regarding the harmlessness 
if the bovine bacillus in spite of its speedy refutation, probably hindered the progress of 
preventive medicine in this respect, and made it more difficult to overthrow the prejudice 

nd ignorance that still permit the bovine bacillus to be drunk and eaten by the millions 
n milk and butter. The cases described this evening must be of interest to all those who 
re concerned with the spread of tuberculosis and the mode of entrance and dissemination 
1 the body. 

I often wonder why, if bovine tuberculosis of the lungs occurs at all in the human being, 

t does not occur often, and one is almost tempted to succumb to the heresy of believing that 
transmutation of type may occur by long sojourn in the human body. One cannot deny 
that lung infection may take place from the bowel, the path of travel being as follows : 
hrough the wall of the intestine, the mesenteric glands, the lymphatics to the thoracic duct, 
e subclavian vein, right heart, pulmonary artery and thence to the capillaries of the lung. 
!here many of the bacilli will be taken up by leucocytes and carried into the lymphatics. 
I!ere local disease may be caused or the bacilli may travel to the tracheo-bronchial glands ; 
hove they may be destroyed, or may live on in a state of suspended animation, may produce 
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local disease or pass on again by way of the lymphatics to the subclavian vein and so round 
again. 

If this is so, it seems difficult to believe that the bovine bacillus plays little part in the 
process, for surely bovine bacilli must be more easily swallowed than human bacilli: It is 
known that bovine bacilli can pass through the apparently healthy intestinal wall and produce 
disease beyond it, without any intestinal ulceration. Again Krause has shown that wherever 
the portal of entry of the bacillus the tracheo-bronchial glands may be infected. 

There is reason to believe that states of active tuberculosis are a re-activation of an old 
focus, this focus being at least sometimes in the tracheo-bronchial glands, whence it may 
spread by rupture into a blood-vessel, into a bronchus or possibly by lymphatic spread, either 
centrifugally into the lung or else, as I have already said, by lymphatics into the thoracic 
duct, subclavian vein and right heart and so round again to the pulmonary capillaries. 

Nevertheless, I believe that air-borne infection is probably the most common and Cobbett’s 
pyocyaneus experiments show the easy possibility of this. The carbon pigment of the town 
dweller tells the same tale. It is incredibly easy for foreign particles to find their way into 
the recesses of the lung, in spite of mucous membrane, ciliary action and cough. Recent 
work with lipiodol has shown this. 

This raises another interesting aspect of the case, which Dr. Cobbett recently suggested 
to me, namely, that once a human being is afflicted with a bovine pulmonary tuberculosis, 
air-borne infection to others becomes a possibility. 


[June 11, 1929. 


The tiological Relationship of Achylia Gastrica to Pernicious 
Anzmia. 


By W. B. Caste, M.D. (Boston, U.S.A.). 


IT is with great pleasure that I bring forward in London the results of work 
carried out in the Thorndike Memorial Laboratory of the Boston City Hospital, for 
it was in London that the description of this disease originated, and here many 
of its features were first described. It was also after the papers of Hurst and 
other British physicians had been published, that experiments on the subject 
were begun in Boston. Dr. Hurst’s papers very clearly state the main points on 
which the belief that achlorhydria has a relation to Addison’s anzmia is founded. 
It is known that achlorhydria is almost invariably present in pernicious anemia, also 
that achlorhydria precedes the development of the disease by a very considerable 
interval, even a number of years, and that in the families of those individuals 
who develop pernicious anemia there is a greater incidence of achlorhydria than 
in the community as a whole. It is interesting that other conditions which may 
lead to achlorhydria have also been followed by the development of pernicious 
anzemia.: Cases are sometimes seen in the clinic in which there is extensive 
cancer of the stomach, and achlorhydria and pernicious anemia have developed 
coincidently or subsequently. It is true that this is not always the case, but I 
am convinced that in one of these cancer cases I have seen the true blood- 
picture and the reaction of the patient to liver extract. Certain cases of chronic 
alcoholism, in which a gastritis has appeared and achlorhydria has subsequently 
developed, appear to have led in the same way to the development of pernicious 
anemia. The fact that these cases can be shown to react to liver extract adds 
conviction to the belief that these individuals are suffering from pernicious 
anemia. It is true, almost without exception, that pernicious anemia will react to 
liver extract, almost to the exclusion of other anzwmias. There are on record about 
ten cases of complete removal of the stomach—with, presumably, the production 
of a complete achlorhydria—surviving the operation for a period of at least a 
year. Three of these developed what was considered to be pernicious anemia. One 
such case was reported by Moynihan in England, another from the Mayo Clinic by 
Hartmann, and the third by Dennig from Heidelberg. In these three cases there was 
no evidence of metastasis, or any other cause, such as bleeding, to explain the anemia. 
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In the last case, indeed, there was a satisfactory response to liver feeding. In Dr. 
Dubois’ clinic in New York a very interesting case occurred. A _ blood-picture, 
consistent with pernicious anemia had developed in a child aged 13. At such 
an age the spontaneous appearance of the disease is very rare. The child, 
who had an achlorhydria, was given liver extract, and the blood findings showed 
a characteristic response. The patient, however, continued to suffer from a great 
deal of vomiting, and, upon an X-ray picture being taken, an obstruction at the 
pylorus was noted. At operation it was found that at the pylorus there were 
matted together a number of tuberculous lymph-glands, almost occluding the 
pylorus itself. Here, therefore, was a case of achlorhydria, probably produced by 
obstruction at the pylorus, and possibly, therefore, producing in some way the 
picture of pernicious anzmia in an individual at an age when it is uncommon 
for the disease to develop. Of course there are many individuals with apparent 
achlorhydria who are not suffering from pernicious anemia. Many, however, 
who in the past have been regarded as having achlorhydria may, with more modern 
tests of the ability of the stomach to secrete hydrochloric acid, be found not to have 
it, or not to have it to such a complete degree as hitherto supposed, and Addisonian 
pernicious anemia does not ordinarily develop except in the presence of very 
complete achlorhydria. 

The discovery by Minot and Murphy and their associates of the use of liver 
or liver extracts, has thrown great light on this subject. When liver or liver extract 
is given to a patient with pernicious anemia he proceeds to develop a normal blood- 
picture, and in every way becomes better, with the possible exception of some 
residual nervous disturbance, but apparently there is no amelioration of the 
achlorhydria or achylia which he bas previously shown. The condition of the 
stomach in pernicious anzmia involves, moreover, not only achlorhydria but also a 
lack of ferments. In most instances, however, no account has been taken of the 
condition of the stomach except in respect to hydrochloric acid. The characteristic 
response to liver suggests the possibility of pernicious anemia being a deficiency 
disease, though this makes it hard to understand why persons who never eat liver 
do not develop pernicious anemia at once. It is true, on the other hand, that once 
having developed the disease, most patients have to continue taking liver or liver 
extract in order to remain well. But it is not very difficult to think of a hypothesis 
which will connect the achylia gastrica with the disease as a deficiency disease. 
Since liver is largely a protein substance, and the function of the normal stomach 
is seemingly designed for the peptic digestion of protein, it was originally thought 
that it would be worth while to consider as a working hypothesis that pernicious 
anemia develops because these patients, having an achylia, cannot develop from the 
protein of the food a necessary principle—in other words, that the normal person can 
make what the patient with pernicious anemia cannot and must necessarily 
derive from the liver that he eats. It is well known from the work of Minot and 
Murphy and their collaborators that within a few days after the patient with 
pernicious anzmia has been taking liver, there appears in the circulating blood a 
number of immature cells so recognized by the fact that they possess a blue staining 
network known as reticulum ; here, therefore, is a quantitative phenomenon which 
can be used to test the effectiveness of whatever experimental measures are 
employed. For patients with less than 3,000,000 red blood-cells per c.mm. 
it may be expected that with a maximum dose of liver or liver extract there will be 
an inverse relationship between the percentage of reticulocytes developed at the 
maximum point of the reaction and the red blood-cell count. « 

In order to test the hypothesis formulated above, experiments were made in 
1927, to substitute an adequate gastric digestion for the presumably defective 
digestion of the patient with pernicious anewmia. A source of protein was taken in 
the form of ordinary beef muscle and digested in the normal human stomach ; 300 
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grams of this finely divided muscle were taken and allowed to remain in the normal 
stomach for 45 minutes. Then, by stimulating the pharynx, the material was 
recovered, incubated, and administered through a nasal tube to pernicious anemia 
patients. A complete duplication qualitatively was found of the phenomena 
anticipated with liver or liver extract. In all but two out of the ten cases in the 
experiment a response of reticulocytes appeared, quite similar to the response to 
liver. The meat itself, as was initially shown in three of these cases, certainly did 
not contain anything which was capable of giving a response comparable with that 
subsequently obtained in these cases. It was, however, thought possible that the 
normal gastric mucosa might supply the effective principle. The working hypothesis, 
on the contrary, is that the gastric juice of the normal individual operates externally, 
or within the lumen of the stomach, upon the protein. Was the gastric juice itself 
causing the effect? It seemed essential to this hypothesis to demonstrate that the 
stomach could produce from an external source the effective material. Dr. Castle 
here showed a series of tables from which he demonstrated by in vitro reactions 
between gastric juice and beef muscle that the response must be in the nature of an 
interaction between the normal human gastric juice and the beef muscle.| These 
experiments, conducted with the collaboration of Dr. Wilmot C. Townsend, render it 
possible for us to see how a normal person may be able to prepare in his stomach 
the substances necessary for preventing the development of pernicious anemia, and 
how the person without the ability to secrete gastric juice will be constantly liable 
to disease, from the fact that he could not produce from his ordinary diet the 
necessary preventive principle. 

It was next desired to go a little further in order to find out, if possible, what is 
the exact type of reaction that takes place between the gastric juice and the beef 
muscle. These experiments have not yet been completed. The normal gastric 
contents include gastric juice secreted by the gastric mucosa, also swallowed saliva, 
and occasional traces of duodenal contents. It has been possible, by means of other 
experiments, to exclude swallowed saliva as having anything to do with the action, 
and the general result of the experiments has been to prove the importance of the 
interaction between a thermolabile substance (which is destroyed under the con- 
ditions which destroy the enzyme activity of gastric pepsin) and proteins which 
may be obtained from beef muscle. The investigators have failed in an effort to 
show that this reaction is a general property of enzymes operating in an acid 
medium. Patients were given beef muscle which had been incubated in vitro with 
hydrochloric acid and commercial pepsin, but the results were negative. Incidentally, 
in this manner the effect of the hydrochloric acid alone in producing the effects seen 
is excluded. The effect of the occasionally present duodenal contents seems im- 
probable, but has not yet been clearly eliminated. Yet it seems appropriate to throw 
out the suggestion that the achylia of pernicious anzmia is an essential factor in the 
development of the disease through the inability of the patient to prepare from 
certain proteins, present in beef muscle, a principle which would prevent the 
condition from occurring. This, of course, involves the assumption that what will 
cure the disease will prevent its development ; but because the disease possesses the 
features of a deficiency disease in its response to liver, it is believed that this may be 
a proper assumption to make. The experiments are consistent with the hypothesis 
that the intimate nature of this reaction is a digestion of the protein made by an 
enzyme working in an acid medium, and it is possible that only the human pepsin 
is effective in this respect. If this work can be taken at its face value, an analogy 
is established to the condition present in diabetes. In diabetes, the pancreas is the 
organ at fault, and the physiological defect resides in the internal metabolism of 
carbohydrates. In Addisonian pernicious anzemia the defect lies in the external 
manipulation of the protein, and the stomach is the organ that is deficient. In 
both conditions, fortunately enough, a substance is available which enables clinicians 
satisfactorily to control and improve the condition of the patient. 
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Section of Epidemiology and State Medicine. 


[May 24, 1929. 
Puerperal Fever and Pyrexias. 
By ALEXANDER JOE, D.S.C., M.D. 


ABSTRACT.—A classification is made of 219 cases notified as puerperal fever or puerperal 
pyrexia. Of these, 71 were local uterine infections; 47, pelvic or, general peritonitis ; 
11, pelvic cellulitis; 20, septicemia or pyemia; 12, pyelitis, and 58, febrile conditions not 
due to infection of the genital tract. Fatal cases were all due to general peritonitis 
or blood infections and the general death-rate for infections of the genital tract is 21-4 
per cent. Of 32 maternal deaths, 7 followed abortion; 11 occurred in primipare, the 
preponderance of whom showed more or less severe trauma, and 13 in multipare in whom 
trauma was absent in the great majority. Similar antecedent circumstances were found in 
recovered cases of puerperal infection; from these figures an attempt is made to assess the 
importance of trauma in the production of sepsis. Two cases of puerperal scarlet fever 
are described and the transmission of infection in puerperal sepsis is discussed. A study has 
been made of sensitiveness to the hemolytic streptococcal toxin in 103 cases of puerperal 
sepsis and the results do not bear out the suggestion that infection by the streptococcus in the 
puerperium is correlated with toxin sensitiveness. 


PUERPERAL fever has been compulsorily notifiable for many years, but the 
Public Health (Notification of Puerperal Fever and Puerperal Pyrexia) Regulations 
widened the basis of notification to include all cases coming under the definition of 
“any febrile condition (other than a condition which is required to be notified 
as puerperal fever) occurring in a woman within twenty-one days after childbirth or 
miscarriage, in which a temperature of 100-4° F. (38° C.) or more has been sustained, 
or has recurred during that period.” These regulations came into force on 
October 1, 1926, and from that date till September 30, 1928, 219 cases notified 
under them or under the original Act have passed through our hands at, the 
North-Western Hospital. 

A classification of the various conditions that have been encountered must have 
a basis in morbid anatomy, for, although it was long ago pointed out that puerperal 
fever had almost been raised to the status of a specific infectious disease by the 
enactments that have grown up around it, it is clear that this term must cover 
a diversity of disease processes, not all of which are restricted to the birth canal. 
Classification itself is not easy, since we are apparently dealing with a variety of 
etiologically and pathologically dissimilar infections, which even from the anatomical 
standpoint may have little in common, save fever following childbirth, or miscarriage. 
I have here adopted the classification proposed by my gynecological colleague at the 
North-Western Hospital—Mr. James Wyatt (1/.A.B. Annual Report, 1925-26, p. 152). 
It is as follows :— 

(I) An infection of the uterus which remains localized to that organ. 

(II) An infection of the uterus which spreads via the Fallopian tubes and 
produces either a localized or general peritonitis. 

(III) An infection of the uterus which spreads to the pelvic cellular tissue. 

(IV) A general infection of the blood-stream. (For the purposes of this survey 
I add two classes.) 
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(V) Infection of the urinary tract. 

(VI) A miscellaneous group comprising mental disturbances, constipation, breast 
troubles, and various conditions which have seemed accidental to the puerperal state. 

This classification is not suggested as final. The separation of many of the cases 
into hard-and-fast compartments is impossible and in classifying some cases it was 
necessary to select what seemed the most prominent feature in the clinical picture. 


TABLE I.—To SHOW CLASSIFICATION, FATALITY, DAYS OF PYREXIA, AND Days IN HOSPITAL 
OF 219 CASES OF PUERPERAL PYREXIA. 


- Recovered Cases 
a 





Average duration Averag? number 
of pyrexia in of days in 


Class ‘Total number Deaths days hospital 
I ses 71 os nil oe 1-5 ive 20-5 
If 47 17 (36-1 per cent.) 16-8 oo 37-1 
pelvic peritonitis 23 nil - ne — 
general peritonitis 24 17 (70-8 per cent.) — rae — 

Ill ll 1 (9-09 per cent.) 10-1 eae 16-2 
IV 15 (75 per cent.) 36-5 ne 74 
septicemia 12* 10 (83-3 per cent.) — — 
pyemia 8 * 5 (62-5 per cent.) — sow _ 

V 12 nil 13-5 = 82-9 

VI 58 1 not estimated 





* 3 of the septicemias and 1 of the pyemias had a general peritonitis as well. 


Table I shows the grouping of the cases and the fatality. An attempt has also 
been made from the available figures to show what these various conditions 
represent in immediate morbidity by measuring the average duration of pyrexia and 
the period of treatment in hospital of the recovered cases. The remote morbidity 
that results is of course outside the scope of this investigation. At one end 
of the scale, and responsible for a fair amount of illness, are the local uterine 
infections, while at the other and responsible for a considerable morbidity and 
fatality, are the blood and peritoneal infections. Indeed, it is clear that the problem 
of mortality is almost entirely concerned with the general peritonitis subdivision and 
the general blood infections, which together form 20-19 per cent. of all the cases. 
The single deaths that occurred in Classes III and VI were due to acute lobar 
pneumonia and acute miliary tuberculosis respectively, consequently we find that 
the fatality in forty-four cases of puerperal septicemia, pywmia and general 
peritonitis is 72-7 per cent. The puerperal fatality rate over this series of cases in 
Classes I, II, III and IV (149 cases), calculated on the deaths which were due to 
puerperal infections and nothing else (32 fatal cases), works out at 21-4 per cent. 

To give an idea of the wtiology of these fatal cases I shall examine them in 
some detail. Of the thirty-two in which we are at present interested, seven, or 
21:9 per cent., were the result of septic conditions supervening upon abortion. 
In one of these a coroner’s jury returned a verdict of “ wilful murder against a 
person or persons unknown,” and two others at least were the result of improper 
interference. Of the remaining twenty-five, eleven were primipare, thirteen were 
multipar, and in one case the records were defective on this point. This division 
becomes of importance when we look into the details of the confinement. Among 
the primipare, eight were instrumental labours, and of these, six sustained severe 
lacerations of the birth canal and one a slight tear. In the three unaided 
labours one was badly torn, one slightly torn, whilst one, undamaged, had a retained 
placenta. Again, amongst the primipare, it was definitely ascertained that four 
had no vaginal examination before confinement. Similar facts elicited with regard 
to the multiparze, present some contrasts when compared with the primipare. 
Normal labours occurred in nine of the multipare and four were instrumental. 
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Damage to the birth canal was evident in severe form in three multipare, 
slightly in one, and not at all in nine cases. In eleven cases there was no 
vaginal examination before confinement. It should be further noted that, in the 
group of multiparee, death occurred from perforated duodenal ulcer in a patient 
practically recovered from pyzemia. In fifteen instances, among the thirty-two 
fatal cases, the bacteriology showed that the hemolytic streptococcus was the 
causal organism. 


TABLE II.—CLASSIFICATION, FEATURES OF LABOUR, AND RESULT OF PREGNANCY 
IN 116 RECOVERED CASES. 











Vaginal ; 
Order of birth ey = Labour = birth | Result of pregnancy 
labour | 
-_ |——-. ——_-— . meal San aie amin ‘aald 
: ge « ei, |ZlietalBlieiZi2iels 
= Ht = = ei é -/| $ So z . | oS 5 = 
Class —y 4 = i] 2 - = 2 £ z 2 > | bd = s 
E = a vA os So s at 2 a ot = | 2 ° “ 
: g ie 5|* g (518 13 1519/12 :24 18 
oe = E tal 5 | s a 
I (71 31 38 2 21 4 41 1] 34 37 _ | i) = 19 |_— 
II (30) 12 17 1|'%3\|38]| @ $i1/| 2 18 |—| 2% — ete 
Il] (10 6 / _ 5 — 6 3; —- — 100 — | 9 — 1 — 
IV (5 s =| @)12) = 3/1 4 ai—| «4/] — : i 
| 
| 
Total 116 52 61 3 41 8 | 68 22,2 60 66 —| 88 — 4 1 


2 





* In one case there were twins of whom one only survived birth. 


In Table II details have been tabulated of 116 recovered cases belonging to the 
first four classes of puerperal infections. Here, again, abortion is an antecedent 
condition of 24 or 20-6 per cent. The number of infected multiparw exceeds the 
primipare. Damage to the birth canal was present in 43-4 per cent. of cases, 
and of the full-time labours 24-4 per cent. were instrumental. No vaginal exami- 
nation had been made previous to 49-4 per cent. of the full-time confinements in 
which this information could be definitely given. 

These details have been recorded as they have a bearing on etiology. and so 
may afford some indication of measures of prevention. In the first place, it is 
disturbing to find that approximately 20 per cent. of our maternal deaths have 
followed upon abortion, and that a significant fraction was directly attributable 
to illegal interference. It is also hard to believe that a means will not ultimately be 
devised to reduce the deaths of primiparw, who form 34-4 per cent. of the whole, 
and among whom trauma seems to bulk too largely in the attendant circumstances. 
At the same time, however highly we rate trauma as a factor in the production of 
sepsis, we cannot overlook the experience of the group of multipare. They form an 
nteresting contro! on this point, and it is to be noted that 40-6 per cent. of all 
yur deaths occurred in multipare, among whom the act of labour was apparently 
free from the factor of trauma in the preponderance of cases. It seemsia fair 
deduction from a consideration of these cases that even if the factor of avoidable 
trauma could be eliminated in the case of primipare, they would still be exposed to 

risk of infection of the same order as exists in multipare. 
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In general, analysis of the figures relating to the recovered cases in Table IT lead 
to the same conclusions as are derived from fatal cases. 

Before leaving this aspect of the subject it is of interest to note that as a result 
of twenty-two full-time labours in which the mothers perished and in which we 
have the requisite information, in eighteen cases a living healthy child was produced, 
in one case the child died from pyzmia within a few days, and in three cases the 
child was delivered dead. In the recovered cases eighty-eight normal healthy 
children were produced as a result of ninety-one full-time labours. 

Class V is composed of a small, but fairly clear-cut, group of twelve cases of 
pyelitis, practically all the result of B. coli infections. This figure, however, does 
not represent the total incidence of this complication of the puerperium, as it was 
noted in association with four other cases which have found their way into other 
classes. That this type of infection is responsible for a significant fraction of 
puerperal morbidity, appears from the fact that the average duration of pyrexia was 
13-5 days and the period under treatment 32-9 days. 

Class VI numbers fifty-eight, or 26°4 per cent. of the total, and are chiefly of 
interest since, but for the Puerperal Pyrexia Regulations, they would have probably 
escaped notification. In these the febrile condition in two was associated with 
mental disturbances, in nine with constipation, in thirteen with breast troubles, 
in twenty-eight with intercurrent diseases, while six had no pyrexia after admission 
to hospital, nor did they show a possible cause for it when examined after arrival. 
The intercurrent disease group is of some interest as showing the liability of 
puerperal women to incur respiratory complications. Thus of the twenty-eight 
cases, the diagnosis of bronchitis was made in five, of acute lobar pneumonia in 
four, and of pleurisy in five. 

The only other homogeneous group among the intercurrent diseases is formed by 
five cases of scarlet fever. This group is worth more than a passing reference, owing 
to the common etiological relationshij) between scarlet fever and the majority of 
cases of puerperal sepsis. The five above-mentioned cases were scarlatina simplex ; 
there was not the slightest suspicion during their illness of an infection of the 
genital tract, and the incidence of the disease must be regarded as accidental to the 
puerperal state and having no pathological connexion with it. Two other cases of 
scarlet fever, however, were seen in the whole series and, for reasons that will 
become obvious, they have been included in the appropriate groups of maternal 
deaths already considered. The main features of each case were as follows :— 


Case I.—J.S., aged 22, primipara, confined March 30, 1927. Delivery normal except for 
perineal tear which required two stitches. Pyrexia appeared April 1, 1927, and patient was 
admitted to hospital April 2,1927. On admission she presented the typical features of 
scarlatina simplex, well-marked faucial angina and a typical rash which blanched with a 1-10 
dilution of scarlet fever antitoxin. The highest temperature recorded in the early febrile 
stage was 103° F., and on the sixth day of disease the temperature was subnormal whilst 
characteristic desquamation had commenced on the neck and upper part of the chest. The 
temperature remained down till the eleventh day on which it rose to 101-2° F. For the next 
three days it remained in that neighbourhood but there were no symptoms or signs of any 
complication till the fourteenth day when two stitch abscesses appeared in the perineum 
and the patient complained of the onset of abdominal pain. On the fifteenth day general 
peritonitis was definitely present and death occurred on the eighteenth day. At the post- 
mortem examination the signs of endometritis, salpingitis and general peritonitis were found 
and a hemolytic streptococcus was isolated from all lesions. 


Case II.—A. W., aged 22, primipara, confined May 1, 1927. Forceps delivery. Pyrexia 
present on May 3, 1927, and patient admitted to hospital. On admission the chief features 
of the condition were gross laceration of the cervix, vagina, and perineum, and a temperature 
of 102° F. On May 5, 1927,she developed a headache, rigor, and a dusky scarlatiniform 
rash which blanched with a 1 : 5 dilution of scarlet fever antitoxin but not with a puerperal 
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fever streptococcus antitoxin. Faucial angina was totally absent. Blood-culture during 
the rigor was sterile. By May 10, 1927, typical desquamation was well established on neck 
and chest, the tongue had peeled typically, and arthritis appeared in wrists, elbows, ankles, 
knees and hips. In addition, signs of pelvic peritonitis were present. On May 12, 1927, 
patient developed septic arthritis of right elbow and pyemic abscesses in both buttocks. 
Death occurred May 13, 1927. Autopsy refused. 


I think it will be agreed that these cases have been rightly included as puerperal 
deaths although they may also be regarded as puerperal scarlet fever. The course 
of events, however, indicates that there are two types of this condition. In Case I 
we have a typical case of scarlet fever complicated by an infection of the perineum, 
uterus, and peritoneal cavity with the hemolytic streptococcus. It seems reasonable 
that the genital tract infection was secondary to the faucial infection. In Case II 
the pathological picture is of a different order. If we accept the present-day 
conception of scarlet fever as being the resultant of the faucial invasion by the 
hemolytic streptococcus and a generalized toxemia due to the liberation into the 
circulation of a soluble exotoxin, it would only be logical to assume that we are still 
dealing with a case of scarlet fever although the site of implantation of the strepto- 
coccus is in the uterus. In Case II we have an example of this and it would 
therefore appear to be a variant of surgical scarlatina. These cases are of more than 
academic interest as they throw light upon the all-important question of mode of 
infection in invasions of the genital tract in the puerperium by the hemolytic 
streptococcus. Case I also indicated the real, if somewhat remote, risk undergone 
by a woman developing scarlet fever in the puerperium. 

The question of the transmission of the causal organism of puerperal sepsis is a 
considerable problem in epidemiology, but on an understanding of this a rational 
means of prevention depends. Every worker who has investigated the subject has 
reported that the hemolytic streptococcus is responsible for the great majority of 
puerperal infections and in our experience it has been the exception to find any 
other organism. It is also agreed by most workers that the weight of evidence is 
against any likelihood of a specific strain being concerned, but the simple fact that 
we know that hemolytic streptococcus is the main etiological factor is helpful in 
forming an opinion on the transmission of the disease. The natural habitat of this 
organism is the naso-pharynx of healthy or catarrhal individuals and, but for this, it 
seems unlikely that, in these days of asepsis, the streptococcus would remain an 
important factor in producing contagious diseases, including puerperal fever. This is 
particularly true, as Kinloch and his co-workers have pointed out, of hospitals where 
the aseptic ritual can be carried out to the last detail. The source of infection can 
thus be narrowed down to the naso-pharynx of the patient and those of her contacts 
during labour. The first case of scarlet fever, the details of which have been given, 
illustrates the possibility of auto-infection from the naso-pharynx. Instances of 
coincident outbreaks of scarlet fever and puerperal sepsis in maternity homes could 
be given to support the hypothesis that contact carriers of hemolytic streptococci 
may be responsible for setting up these infections. With regard to the patient, there 
is always the further possibility that the nidus of the streptococcus is in the genital 
tract, but bacteriological evidence—in so far as it is supported by examination of 
cervical cultures during pregnancy—is against this, though there still remains the 
chance that the organism may be confined to the uterine lymphatics. We still 
await information with regard to the distribution of the hemolytic streptococcus in 
the general population, but if, as seems likely, the main reservoir of the hemolytic 
streptococcus is in the naso-pharynx, its activities at present are only limited by the 
resistance of the exposed person and the remoteness or otherwise of the contact, 
since we can exercise only imperfect control over droplet infection. On the analogy 
of our experience in other diseases, complete control is never likely to be attained 
until some method of immunization is devised which will protect against pyogenic 
is well as the toxigenic manifestations of the streptococcus. 
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Recently Dr. Burt White published a paper’ which indicated that there might 
be a correlation between sensitiveness to the hemolytic streptococcal toxin and the 
incidence of streptococcal infection in the puerperium. His work was based on the 
finding that on Dick-testing 100 women during pregnancy, twenty-seven were positive 
and seventy-three negative. Eight of the toxin-sensitive group experienced morbid 
puerperia, and in two of these cases a pure culture of Streptococcus pyogenes 
was obtained. In the non-sensitive group two cases showed morbid puerperia, 
but in neither case could the Streptococcus pyogenes be demonstrated. To those 
interested in puerperal infections this work was of the highest importance, since, if 
it could be substantiated, it indicated a rational basis for the prevention of strepto- 
coccal infections during labour. This aspect of the question of streptococcal 
antitoxie immunity had occurred to me previously, and at the time Dr. White's 
paper appeared, a small number of Dick tests had been carried out in the 
puerperal fever ward. These have now been extended and the following preliminary 
results may be here recorded. Cases were tested on admission by the intra- 
cutaneous injections of 1: 200 and 1: 1000 dilutions of Dick toxin in 0-2 c.c. doses, 
controls being made by a similar injection, in each case, of a 1: 200 dilution of 
toxin inactivated by heat. The cases recorded were practically consecutive, only 
a few being discarded, owing to their having received large doses of streptococcal 
antitoxin before admission, or owing to a temporary failure of material. Altogether 
103 cases of puerperal sepsis (excluding febrile disturbances due to pyelitis and other 
causes) have been tested ; and of these twenty-six (25-2 per cent.) were positive and 
seventy-seven negative to the 1:1000 dilution. All cases giving a reaction to the 
1: 1000 dilution also gave reactions to the 1: 200, and of the seventy-seven negative 
to the 1: 1000 dilution, thirteen gave a reaction to the 1:200 dilution. No 
pseudo-reactors were encountered in this series. The results are tabulated in 
Table III, according to the weekly period of the puerperium in which the tests were 
carried out. 


TABLE III.—To SHOW THE INCIDENCE OF DICK REACTIONS IN 103 CASES OF PUERPERAL SEPSIS. 


> - . Positive to Positive to Negative to Percentage 
Puerperium Total 1/200 1/1000 1/1000 positive to 1/1000 
First week... ses 54 a 19 sa 15 aes 39 = 27-7 
Second week ... aes 34 ea 12 7 os 27 ice 20-6 
Third week and over ... 15 * 8 4 11 aa 26-6 
103 39 26 77 25-2 


It will be noted that the percentage of positive reactors in my series of puerperal 
infections is almost identical with Dr. White’s, and hardly bears out the implication 
of his results, namely, that it is the mothers sensitive to streptococcal toxin who 
are susceptible to puerperal infection caused by the hemolytic streptococcus. Had 
that been so we should have expected to find a high proportion of Dick-positive 
mothers in the morbid puerperal series. Even taking the group positive to the 
1: 200 dilution, the standard of toxin sensitiveness being increased fivefold, this is 
not so, for we find that only 37-8 per cent. of infected puerperal women are toxin 
sensitive. As a matter of fact I have previously shown” that in seventy-seven 
adults, aged 20-40, 22 per cent. were Dick positive, so that the figures in the puer- 
peral series and in Dr. White’s pregnant series merely seem to correspond 
generally to toxin sensitiveness at that particular age-period. It may be objected, 
however, on the analogy of scarlet fever, that, as many of these cases had presumably 
harboured the streptococcus since confinement, an antitoxic immunity would have 
developed in a certain number before admission to hospital, especially in those 
admitted late. The percentage of Dick-positive women, when divided up as in 
Table III to allow for this time factor, shows no great variation. 


1 British Medical Journal, i, 974, 1928. 
2 Lancet, ii, 1321, 1925. 
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The results may be examined from another angle. In the above group the 
hemolytic streptococcus has been recovered in twenty-two cases: from the cervix in 
the local uterine infections and the pelvic peritonitis; from the peritoneal exudate 
in the general peritonitis ; from the blood in the septicemias, and from the abscesses 
in the single pyemia case. These cases are therefore all infections due to the 
hemolytic streptococcus and their Dick reactions are classified as follows .— 


TABLE ILV.—CLASSIFICATION OF TWENTY-TWO CASES OF PUERPERAL SEPSIS WITH 
THEIR Dick REACTIONS. 


Number Dick Dick 
of cases Nature of case positive negative 
12 a Local uterine infections ae 4 en 8 
1 we Pelvic peritonitis ‘ne 2 ose 2 
2 a General peritonitis ae 1 vm 1 
} Blood infections (3 septicemias ne nil a 4 

and 1 pywemia) -— — 
22 7 15 


It will be seen that fifteen of these cases were Dick negative and seven Dick 
positive. Invasion by the hemolytic streptococcus is therefore apparently not 
restricted to the Dick positive case and, as far as localized infections are concerned, 
this is what we should have expected, arguing from our experience in streptococcal 
lesions of the fauces. These figures also show clearly that an antitoxic immunity is 
no barrier to a general infection of the blood-stream, since of three cases of septicemia 
and one of pyemia all were Dick negative. Finally, it would appear from the data 
that the treatment of these cases of blood-infection by a streptococcal antitoxic 
serum does not hold out a large measure of hope. 


Mr. H. B. BUTLER said that the organism responsible for puerperal sepsis was, almost 
invariably, the Streptococcus hemolyticus which was primarily a mouth organism and might 
be introduced into the birth canal by the breath of the attendant, but there was another— 
possibly important—mode of infection which was generally overlooked. 

The patient’s safety from infection from her own feces consisted in the fact that the 
feces did not ordinarily contain hemolytic streptococci, rather than in the adequacy of the 
precautions taken to avoid contamination. If the feces should contain this organism, the 
danger of infection by contamination would be very real and would be enormously increased 
when trauma had been sustained, or intra-uterine manipulations performed. 

Dr. A. F. Hurst had demonstrated that about 4 per cent. of all human beings were born 
without the power of secreting acid gastric juice and continued so through life. 

The subjects of congenital achlorhydria were entirely unable to sterilize their own gastric 
contents, and if their mouths became infected with hemolytic streptococci, the organisms, 
swallowed with the food, passed through the stomach unmolested and finally became 
inhabitants of the feces. Conversely, the intense alkalinity of the small bowel contents 
allowed the large bowel organisms such as the Bacillus coli to grow up into the upper 
alimentary tract. This being so, approximately 4 per cent. of all child-bearing women were 
the subject of achlorhydria and of these a large proportion had active hemolytic streptococci 
in their feces and were thus extraordinarily susceptible to puerperal septicemia. 
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Clinical Section. 


[May 10, 1929.] 


Persistent Hypoglycemia following Diabetes Mellitus treated with 
Insulin.—O. LEyTon, M.D.—C.B., male, aged 54. Family history of diabetes 
mellitus on paternal side. Diabetes mellitus developed in December, 1927. 
Patient was put on a fixed diet with insulin. For a time administration of insulin 
became unnecessary, and the diet was raised until patient was taking over 100 grm. 
carbohydrate daily. 

Colds and pyrexial attacks led to a depression in power of using sugar, and 
insulin was resumed. Gradually the dose had to be increased up to 18 units twice 
daily, while the patient was suffering from a cold. When the infection passed, hypo- 
slycemia developed, and the dose of insulin was decreased slowly until 8 units twice 
au day were being given. During this dosage a severe hypoglycemia developed, 
which for several weeks threatened the patient’s life. 

Although administration of insulin was stopped on February 17, 1929, and the 
child is now on a diet containing 140 grm. carbohydrate and 67 calories per kilogram 
bodyweight, the concentration of sugar in his blood at 8.30 a.m. on May 1 was 
0-06 per cent. He has been free from hypoglycwmic symptoms for three weeks. 

In this case, as well as in other similar cases which have come under my 
observation, glycosuria occurred in spite of the hypoglycemia. This is of practical 
importance, because if one were to cease giving sugar when sugar appeared in the 
urine, the patient would die from hypoglycemia. The renal threshold for sugar 
in this case was below 0: 4%. 

Based on my experience of four similar cases, my advice is to continue the 
administration of sugar until the concentration of sugar in the blood remains above 
0)-2% for two hours. 

There seems to be some evidence that the condition does not arise from the 
absence of glycogen in the liver, because the injection of pituitary extract raised the 
percentage of sugar in the blood for a time. 

Discussion.—Dr. J. W. CARR (President) said that this was an interesting case, and 
the subject was a most important one, because, evidently, it was a question of life or 
death for these patients as to how they should be treated. The information in this case 
was particularly valuable, because such complete records had been kept. 

A special difficulty in connexion with the treatment was that within twenty-four hours 
the blood-sugar often showed considerable variations, for at one reading it was sometimes 
is high as 0:2, and a few hours later only 0-06%. 

What were the ages of the three other patients to whom Dr. Leyton had referred ? 

Dr. DoroTHY HARE asked whether the blood-sugar figure on May 1 was that of the 
fasting level, and whether the child showed a normal response to a carbohydrate meal, or if 
the normal rise was absent. 

Dr. B. A. HUNT said he had seen a similar case in a girl of this patient’s age, and in that 

ase one point had specially impressed him. The patient had been persistently hypo- 
vlyeemiec for a fortnight, and during that time the renal threshold, which previously had, 
he thought, been normal, was 0:08%. When the hypoglycemia passed off, the renal 
threshold rose to about normal (i.e., 0-17%). He (the speaker) wondered whether that had 
been observed in other cases. He could not see a connexion between the two facts. 

Dr. F. PARKES WEBER mentioned the possibility of the patient secreting an excessive 
mount of insulin so as to produce a spontaneous condition of hypoglycemia. 

There arose the question as to what happened if a child was born of a hyperglycemic mother 
vho had not been under insulin treatment. During the pregnancy the child would be 
etting an excess of sugar, and, naturally, the islands of Langerhans would be overworked, 
nd (at least in early life) might hypertrophy in response; during fetal life organs might 
ypertrophy with special facility, that was to say, in response to demand. If such a 
iild were born alive, then on birth suddenly this excessive supply of sugar would be 
moved, and the child would receive merely the same amount of sugar which ordinary 
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children had, though its hyperplastic islands of Langerhans were every day secreting much 
more than the amount of insulin which an ordinary child produced; the result might be 
extreme hypoglycemia and even death. In one recorded case, death was attributed to that.' 
He thought it likely that, for some reason, some children produced more insulin than did 
others, and that some kind of infection might suddenly depress the capacity to form insulin. 
At that stage the doctor might be called in and find sugar in the urine and might 
give insulin, and this worked all right until the infection was over. But afterwards 
there would probably again be excessive insulin, even if its therapeutic use were 
discontinued. 

Dr. LEYTON (in reply) said that it was rather difficult to regard this as a case of cellular 
hypertrophy of the islands of Langerhans, because when the patient was first seen he had 
been in diabetic coma, which had yielded to the administration of insulin. After some 
months insulin had become unnecessary for a time, and then an infection had seemed 
to aggravate the diabetes and make insulin necessary again. He had seen the new-born 
infants of mothers suffering from severe diabetes mellitus, but they had not presented 
symptoms of hypoglycemia. Perhaps this fact was due to his (Dr. Leyton’s) always ordering 
large quantities of insulin for his diabetic patients during the period of gestation. 

Persistent hypoglycemia was not necessarily caused by increase in the B cells of the 
islands of Langerhans; he had seen a case in America of this disease, in which laparotomy 
had failed to show any abnormality of the pancreas and removal of half the gland had not 
ameliorated the condition. 

His experience had been similar to that of Dr. Hunt, in that the renal threshold for 
dextrose fell during the attacks of hypoglycemia and returned to normal later. 

In the other cases of hypoglycemia which had come under his care the age of the patients 
had been somewhere about thirty years. 


Multiple Deformities..-_NorMAN HILL, M.D.—T. W., male, aged 11 months, 
brought to hospital on account of deformity of head and hands. First child, full 
time, pregnancy normal, uncomplicated forceps delivery; no miscarriages. Head 
held up at 3 months; sat up at 6 months; now beginning to talk. 

On Examination.—Head markedly brachycephalic and hydrocephalic in type 
(cireumference 46 cm., greatest width 14-4 em., length 14-1 em.). Anterior 
fontanelle widely open; posterior fontanelle still patent. Eyes (Mr. Bishop Harman). 
Left eye, epiphora; probable incomplete canalization of lachrymal duct, left eye 
15 mm. lower level than right, malar bone similarly lower level. Muscles.—No 
abductors either side, probably owing to external recti not having been drawn 
forward during growth of eyeball. Convergent squint. Occasional lateral nystagmus. 
Alternate fixation. Fundi appear normal. 

Cleft soft palate; hard palate high and arched. Symmetrical and complete 
syndactyly of hands and feet. Skiagram shows, amongt other abnormalities, fusion 
of proximal phalanges of ring and middle fingers. Wassermann reaction negative. 

This case appears to belong to a definite clinical group designated by Apert 
“ Acrocephalosyndactyly,” and characterized by a variety of oxycephaly, accompanied 
by complete syndactyly of the hands and feet. 

The main features of the condition are the steep, flattened forehead, the ill-marked 
superciliary ridges, the prominent eyes with the outer canthus at a slightly lower 
level than the inner, the high, arched palate and the syndactyly. 

This infant exhibits a further point noted in some of the recorded cases, i.e., 
facial asymmetry. 

Unfortunately the skiagrams of the skull are not good. No digital markings can 
be seen, and the accessory nasal sinuses which in true oxycephaly are rudimentary 
or absent, cannot be made out. 

Would it be advisable to attempt to separate the fingers at the present time or at 
a later date ? 


1 Cf. Gray and Freemster, Arch. Path. and Lab. Med., Chicago, 1926, i, 348. 
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Fig. 1. FIG. %. 


Dr. Norman Hill’s case of multiple deformities. 


Discussion.—Dr. JENNER HOSKIN asked whether the intellect of these children was up 
to the average. This child seemed to be fairly intelligent. 

Dr. NORMAN HILt (in reply) said that the intelligence of the patient was up to the normal 
standard, as were the patients in most of the cases described. Some were idiots by 
deprivation, because of the blindness and deafness which sometimes occurred later. In the 
absence of those defects the intellect seemed to be about normal. 


Postscript.—Since this case was shown, Dr. Parkes Weber, whilst agreeing that 
it belongs to the group of acrocephalosyndactylism, has pointed out that the facial 
deformity is the variety which has been termed “homalopsis"’ or “ flat face.” 


Erythrocyanosis Crurum Puellarum of Unilateral Preponderance.— 
-. PARKES WEBER, M.D., and O. B. BopE, M.D. — Patient (A. B.), aged 
224 years, a recently-married Jewess, has mostly enjoyed good health. She has 
typical “erythrocyanosis”’ of the right leg, with considerable swelling of the 
lower portion above the ankle, not pitting on pressure. The erythrocyanosis of the 
left side is relatively so slight that the patient herself has not regarded it as 
abnormal. The condition in the right leg commenced gradually about five years 
ago, and is worse in cold weather. When about thirteen years old she sprained her 
right ankle badly ; she took three months to recover from the effects of this, 
but she is sure that the right leg was always smaller than the left, and that she 
used always to limp a little on it. At present the right lower limb is very slightly 
shorter than the left, but is much thicker at the ankle (circumference, just above the 
malleoli on the right side, 284 em., whilst it is only 26 cm. on the left side). Right 
foot distinctly shorter than left, but she has had an orthopedic operation on the 
right great toe (which had formerly an over-extended position). 

Hands not unduly moist, but tend to become cold and red, or livid; she is not 
subject to ordinary chilblains of the hands or feet. Menstruation commenced at 
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11 years of age; has always been regular, but scanty. She is rather fat, like most 
typical patients with erythrocyanosis crurum. Knee-jerks extremely brisk on both 
sides. 

We regard the unilateral right-sided preponderance of the erythrocyanosis as in 
some way connected with the slightly smaller size of the right leg—locus minoris 
resistentix—of uncertain causation (cf. Hilton and Weber, Proc. Roy. Soc. Med., 
1928-1929, xxii, Clinical Section, p. 40, on “ Unilateral Erythrocyanosis Crurum 
Puellarum ’’). 





Erythrocyanosis Crurum Puellarum, with Leuconychia of Fingers and 
Toes.—F. PARKES WEBER, M.D.—The patient, W. S., aged 26 years, has had 
typical erythrocyanosis of the lower part of both legs (especially the inner and 
posterior aspects) above the ankles, since the end of the year 1927, but it temporarily 
almost disappeared during the summer of 1928. It is not accompanied by any real 
induration. The upper inner part of the left, below the knee, is also involved. 

The whiteness of the finger nails, of the type of ‘ leuconychia totalis ” (but not 
quite complete) was first noticed in January, 1929. The toe-nails are affected in 
the same way, but the patient seems not to have observed it. 


Dr. WEBER said that there were many points in the treatment of these cases, 
including warm clothing and the manner of diet, etc. Sometimes there was a suspicion of 
hypothyroidism, and in such cases thyroid treatment might be tried. He (Dr. Weber) was now 
giving calcium lactate by the mouth and also parathyroid by the mouth. At least one of his 
patients had been treated for a considerable time with calcium chloride intravenously. She 
did fairly well, though parathyroid was not given. But she was kept in bed, and many of 
these patients did well if they were kept in bed for a little time, and this should always be 
insisted on if they got an abrasion, with threatened sepsis. A difficulty about giving calcium 
intravenously was as to how to go on with it for a sufficiently long time ; indeed he was not 
sure whether a prolonged course of intravenous injections of any kind was not dangerous. 


A Case illustrating the Banti Syndrome in Syphilis —Hvuau S. STannus, 
M.D.—I. G., female, unmarried, aged 47. 

Family history unimportant. Patient is the third in a family of eleven, all alive 
and well, excepting two who died in infancy and a brother killed in the War. The 
patient enjoyed good health until the summer of 1928, when, after amenorrhea 
lasting six weeks, her periods began to occur every fifteen days. 

March 10, 1929.—Admitted to the French Hospital with a history of violent 
cramps in the abdomen, hematemesis and melzena having set in the previous day. 
These symptoms had been preceded by slight malaise, increased swelling of the 
abdomen, puffiness of the feet and general loss of flesh, all of some weeks’ duration. 

On Examination.—Patient pale, showing sub-icteric tint. Heart, lungs, and 
nervous system normal ; no focus of septic infection present. Blood-pressure 120/80. 

Abdomen obviously distended and enlarged; veins visible in skin of adjacent 
parts of anterior abdominal and chest walls. Great enlargement of liver and spleen, 
with moderate degree of ascites. 

Examination of urine the following day showed a trace of albumin, with deposit of 
urates and phosphates; no sugar, no blood, no bile-pigments. Van den Bergh’s test 
gave a slight indirect reaction. 

Blood.—Red cells, 2,400,000 ; hemoglobin, 40 per cent. ; colour-index, 0-80. 
Leucocytes, 3,000: polymorphonuclears 56 per cent., lymphocytes 35 per cent., ; 
hyalines, 8 per cent.; eosinophils 1 per cent. Poikilocytosis present. Platelets, 
240,000 perc.mm. Coagulation time, 44 minutes. Bleeding time, 1{ minutes. 

Treatment.—For twenty-four hours the patient was given nothing except ice 
to suck and hypodermic injections of calcium “ Sandoz.’”’ The heamatemesis, which 
had been copious, ceased, and by March 18 there was not even occult blood in the 
stools. Blood-count on this date: Red cells, 3,400,000; hemoglobin, 38 per cent. ; 
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j colour-index, 0:55. Leucocytes, 2,400: polymorphonuclears, 52 per cent.; lymphocytes, 
10 per cent.; hyalines, 6 per cent. ; eosinophils, 1 per cent. Platelets, 102,000 per c.mm. 
Wassermann reaction returned as positive. Treatment by a course of pot. iod. 
by mouth and mercury inunctions, followed later by six intravenous injections 
of novarsenobillon, effected no improvement. There was no further hemorrhage 
but the ascites increased rather rapidly. A third blood-count, made at the end of 
) treatment, gave the following: Red cells, 2,600,000; hzmoglobin, 40 per cent. ; 
colour-index, 0:76. Leucocytes, 2,600; polymorphonuclears, 53 per cent.; lymphocytes, 
34 per cent.; hyalines, 12 per cent.; eosinophils, 1 per cent. Platelets, 52,000 

per c.mm., 

Since the patient left hospital two or three weeks ago, so much ascites and 
cedema of the abdominal wall have developed that one can no longer very easily 
palpate the liver (unfortunately, as one loses one point in making the diagnosis, 
apart from the Wassermann reaction). The liver was nodular, instead of smooth as in 
Banti’s disease, otherwise the case exactly resembled clinically a case of Banti’s 
disease. No doubt this is a syphilitic case. The patient is, as has been stated, 
unmarried, but she has lived in marital relations with two men over a period 
of seven years. There is no history of syphilis, so far as I can discover. 

Discussion.—The PRESIDENT said that obviously in such a case as this, unless the 
possibility of syphilis was considered, one might recommend splenectomy, a procedure which 
would be not only useless, but possibly dangerous. In syphilitic disease the liver would in 
all probability be irregular, whereas in Banti’s disease it was most likely to be smooth. 

Dr. OrTo LEYTON asked whether special precautions had been taken in carrying out 
the Wassermann test. He had under his care a girl, aged 15, whose liver and spleen were 
enlarged. He had not been certain that the case was one of Banti’s disease and had 
asked for a surgical investigation. The surgeon’s opinion had been that the case was 
syphilitic. The blood was examined, and the Wassermann reaction was positive. He (the 
speaker), knowing that in some cases of leukemia there was a positive Wassermann reaction, 
had asked the laboratory workers to test whether the blood was anti-complementary, and the 
report was positive. Therefore in that case the Wassermann test was valueless. The blood 
of the parents was Wassermann negative. For this reason, since the patient in the present 
case gave no history of an infection, it might he wise not to exclude the possibility of her 
blood possessing this peculiarity. 

Dr. STANNUS, in reply, said that no controls had been made. If the patient returned to 
hospital he might be able to obtain further evidence. 


Chronic Polyserositis with Obstruction to the Venous Circulation.— 
D. C. HARE, M.D.—A. R., female, aged 26, domestic worker, has suffered from 
varicose veins of both legs since the age of 18. Was operated upon two years ago, on 
account of swelling of the feet and ankles; the swelling returned soon after the 
operation and has gradually increased since. For the last eighteen months she has’ 
been breathless on exertion and has noticed swelling of the abdomen and blueness 
of the hands and feet. In spite of her condition she continued in active work until 
her admission to hospital three months ago. Menstruation ceased last year but has 
lately returned. There has been no chronic cough, and no fever, except for two or 
three days after admission. 

Past Illnesses.—Bronchitis and pneumonia when 4 years old. Tonsillectomy 
when 19 years, old for recurrent tonsillitis. No family history of tuberculosis. 

Present Condition.—Much the same as on admission to hospital three months 
.go. Patient thin. Face and trunk slightly pigmented. Hands and feet tend to 
be cyanosed; no finger-clubbing. Abdomen distended. (dema of both legs and 
thighs extending up to lumbar region. 

Circulation.—Evidence of obstruction to venous circulation; veins of forehead 
nd neck rather full and swell noticeably on slight exertion. Veins of legs large and 
varicose, those of trunk not very prominent; the heart-dullness is enlarged slightly 
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in all directions, including the first intercostal space above; the apex-beat is in 
the fifth space and is rather ill-defined, the maximum is half an inch outside the 
nipple-line. The first sound is strongly reduplicated, the pulmonary second sound 
is not accentuated; there are no murmurs. Electrocardiograph shows a marked 
right-sided preponderance. 

Lungs.—Bases move poorly; there are signs of a chronic pleurisy, more extensive 
on the right than on the left. A small quantity of clear fluid was obtained by 
puncture soon after admission, but none recently. 

Abdomen.— Distended but less so than formerly ; there have never been definite 
signs of free fluid. Liver firm, smooth and enlarged to 3 in. below the costal border 
in the right nipple-line. Spleen cannot be felt. Urinary functions appear to be 
normal. Lymphatics——Small palpable soft glands in left axilla but none elsewhere. 
Blood-count normal. Wassermann reaction negative. 

X-ray examination of chest shows enlargement of heart-shadow to the right; 
posterior mediastinum clear; the diaphragm moves well on both sides, but the lung 
bases light up poorly. 

Report on Pleural Fluid.—Excess of lymphocytes. The guinea-pig which was 
injected showed no sign of tuberculosis when killed (in error) seventeen days after 
injection. 

X-ray examination after a barium meal shows that a portion of the small 
intestine holds up the meal in a well-defined loop; this is probably due to adhesive 
peritonitis. I think that the condition is one of chronic adhesive serositis. The 
ztiology in this case is obscure. There is nothing suggesting a tuberculous infection :; 
the von Pirquet cutaneous test gave an indecisive result. 

Discussion.—The PRESIDENT said that he agreed with the diagnosis. Progressive heart 
failure in a girl of this age would be almost certainly due to valvular disease, presumably 
rheumatic in origin. But there was no history of rheumatism, nor any evidence of valvular 
disease on physical examination. 

Dr. JENNER HOSKIN said it was he who first saw this patient, and sent her to Dr. Hare. 
When he first saw her she had had much more edema than now, and her legs had been 
enormously distended. Also there had been fiuid at the base of both lungs, rather more 
noticeable at the right base. She had still a hard liver, which might be a “ sugar-ice liver,”’ 
due to peri-hepatitis. He agreed with Dr. Hare about the diagnosis; there had been a 
suggestion that the condition might be due to adherent pericardium, but that would not 
account for the extensive obstruction to the venous return, in the absence of signs of severe 
failure of compensation. She had consulted him, originally, because of varicose veins in the 
legs. 


Carcinomatosis, Pigmentation, Cauda Equina Lesion and (?) Bence-Jones 
Proteosuria.—C. WoRSTER-DROUGHT, M.D., and I. M. ALLEN, M.D.—E. Y., 
female, aged 23. Present Complaints——(1) Pains in back, hips and legs. (2) Pains 
in shoulders. (3) Swellings on head and chest. Duration.—Six months. 

History of Present Illness.—Six months ago pain appeared at the back of the left 
thigh and, during the next two months, in the small of the back and down the back 
of the right thigh. Pain in back a dull ache; that in the thighs, a constant dull 
ache with frequent, severe exacerbations. Five months ago two swellings were 
noticed above the forehead and one in front of the chest. One of those in the skull 
is subsiding, and a second lump at the lower end of the sternum has entirely 
disappeared. Burning pain in right shoulder and sometimes in right hand. 
Headache in left side of head and behind left ear for one week. Sometimes, when 
headache is present, sees lights to the left “like golden lightning.” Retention of 
urine once for twenty-four hours. Constipation since onset. Occasional pains in 
epigastrium after taking food. Dyspnoea on exertion. Choking sensations in throat. 
Has become very pale and has lost 42 lb. in six months. Menstruation ceased 
ten weeks ago. 
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Previous History.—Measles when five years old. Family History.—Negative. 

Condition on Examination: Nervous System.—Slight nystagmoid jerks to the left 
and slow jerks to the right. Other cranial nerves normal. Sensation normal. 
Motor power and muscle tone decreased in limbs. Knee- and ankle-jerks sluggish. 
Plantar reflexes flexor. Abdominal reflexes present. Gait weak. No spontaneous 
movements. Codrdination: slight tremor with finger-nose test, otherwise normal. 
Sphincters normal. 

Digestive System.—Mucous membranes pale. Teeth and throat negative. 
Abdominal wall somewhat tense and moving little with respiration. Slight 
tenderness in middle line above umbilicus. Liver and spleen normal. Lower 
pole of right kidney somewhat hard but not tender. Rectal examination negative. 
Nothing abnormal in hollow of sacrum. Pelvic examination negative. 

Circulatory System.—Heart: apex-beat in left fifth intercostal space 4 in. from 
middle line; impulse weak; first sound short, sharp and clear. Blood-vessels 
normal. Pulse-rate varying between 85 and 100. Blood-pressure has fallen 
from 125 systolic and 85 diastolic to 115 systolic and 80 diastolic in three 
weeks. 

Respiratory system negative. 

Skull.—On left side of forehead at hair margin is a hard, subcutaneous 
tumour about 14 in. in diameter at base. Surface somewhat irregular; is 
fixed to underlying tissues; skin moves freely over it. In corresponding position 
on right side of the forehead is a similar but smaller tumour. 

Spine.—Movement of cervical spine much limited. Dorsal spine straight and 
almost rigid, but very slight movements of flexion and extension are possible. 
Lumbar spine rigid and normal curve obliterated. Tenderness on percussion over 
fifth lumbar and sacral spines. 

Sternum.—Small, hard rounded lump, at junction of right costal cartilage with 
sternum, firmly fixed to the underlying tissues ; skin freely movable over it. 

Nothing abnormal can be found in breasts. 

Cutaneous System.—More or less uniformly distributed brownish pigmentation of 
face, neck and both arms to shoulders. Left side of abdominal wall and lower half 
of back are brownish-black in colour. On right side of abdomen from costal margin 
to below the iliac crests is a less definite dark brown pigmentation. Along the 
srooves of the palms of the hands and fingers are scattered small areas of bright 
brown pigmentation each about the size of a pin’s head. Remainder of cutaneous 
surface somewhat darker than is normal for the patient. 

The pigmentation has been increasing steadily while under observation. The 
dark areas on the left side of the abdomen were thought to be the result of the 
constant application of heat for the relief of pain. No pigmentation of mucous 
membranes. 

Skiagram.—Spine and skull, negative. Examination of stomach and bowel after 
bismuth meal, negative. 

Cerebrospinal Fluid.—Contains two “small lymphocytes” per c.mm.; total 
protein, 0°03 per cent.; faintest detectable trace of globulin; Wassermann reaction 
negative; Lange test, 1232100000. 

Blood.—¥F lowed readily and showed nothing noteworthy except slight thinness on 
spreading films. Bleeding time not prolonged. Red blood-cells, 4,640,000 per c.mm. ; 
white blood-cells, 19,400 per c.mm.; hemoglobin, 68 per cent.; colour index, 0-74. 
Differential leucocyte count: Polymorphonuclears, 78-5 per cent; small lympho- 
cytes, 8:5 per cent.; large lymphocytes, 7:5 per cent.; large mononuclears, 
2-0 per cent; eosinophils, 3-5 per cent.; mast cells, none. Stained films: Red 
blood-cells stain better than the haemoglobin percentage would suggest and are 
distinctly undersized. Blood-urea, 43 mgm. per 100 c.c. Wassermann reaction 
negative. 
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Fractional Gastric Analysis.—Resting specimen: slightly yellow, thin mucoid 
material, containing no blood; alkaline, no free or combined acid. Half an hour 
after a test-meal: total acid 40, free acid 20; one hour, 49 and 32; one and a 
half hours: 39 and 29; two hours: 36 and 17. 

Urine.—Pale straw colour with general opalescent turbidity of organisms. 
Slightly acid ; specific gravity 1012; moderate trace of albumin ; no sugar or acetone; 
faint trace of indoxyl and skatoxyl compounds. Microscopical examination showed 
only very occasional pus cells, and very few squamous epithelial cells. Numerous 
Gram-negative bacilli resembling Bacillus coli. No tubercle bacilli found. The 
bacilluria was controlled by alkalies. Repeated examination of subsequent specimens 
of urine, acidified with acetic acid, showed a faint, opalescent turbidity at 45 to 50 C., 
a distinct turbidity at 60° C., becoming perhaps a little fainter on approaching 
boiling point, when a precipitate of ordinary albumin occurred. This and other 
reactions suggested the presence of Bence-Jones protein in association with ordinary 
serum albumin. 

Bioscopy.—A small wedge of the sternal tumour was removed for microscopical 
examination. The tumour was firmly encapsuled, and, on cutting into it, a gritty 
feeling was experienced and free bleeding occurred. 

Pathological Report (Dr. Carnegie Dickson): “Dense fibrous tissue with a 
considerable amount of inflammatory reaction, in and throughout which is spreading 
a malignant adenomatous tumour with irregular cystic spaces lined by irregular 
cubical to columnar epithelium one to several cells deep, with papillomatous 
projections and ingrowths. Rather suggestive of gastro-intestinal mucous membrane 
as a possible source.” 

Commentary.—A careful examination has failed to reveal the site of the primary 
growth. The diagnosis of carcinomatosis explains most of the known facts in regard 
to the patient, but attention is drawn particularly to (1) the polymorphonuclear 
leucocytosis in association with carcinoma, (2) the spinal stiffness and (?) 
Bence-Jones proteosuria probably as a result of involvement of the bodies of the 
vertebre, (3) to the nerve-root pains and minor changes in the cerebrospinal fluid as a 
result of probable involvement of the cauda equina by a mass in the lower lumbar 
or sacral vertebre, although the X-ray examination is negative, (4) and finally to the 
existence of two classes of malignant disease, one producing a large primary growth 
with few or small metastases, and the other producing a very small primary growth 
with numerous and widespread metastases. Certain facts, however, still remain to 
be explained: (1) the disappearance of a tumour in the sternal region and the 
subsidence of one of the frontal tumours, both of which are almost certainly 
carcinomatous ; (2) the site of the primary growth; and (3) the nature of and 
cause of the pigmentation. 

Discussion.—Dr. PARKES WEBER said thatin the cases of multiple myeloma associated 
with Bence-Jones proteinuria he thought that the Bence-Jones protein was always present in 
large amount when the patient was first examined by a doctor. Why a case should not 
sometimes be seen which commenced with a small amount, he did not know. 

Dr. WoRSTER-DROUGHT, in reply, said that at first “ spondylose-rhizomélique” had 
seemed a possible diagnosis, as it was not at all necessary that the shoulders, or indeed any 
joints other than the intervertebral, should be involved in the earlier stages, and even pig- 
mentation might occur. He had been interested in spondylose-rhizomélique, and had studied 
several cases. The amount of alleged Bence-Jones proteosuria was admittedly not considerable, 
but on the results of repeated tests, it was difficult to offer any other explanation of the 
phenomenon. 





Postscript.—Dr. CARNEGIE DICKSON has reported further on specimens of urine 
from this case: “A turbidity, slight but definite, apparently due to a coagulable 
protein, began to come down with heat at 45° C., reaching a maximum of 55° C., after 
which there was no increase up to 100 C. This has been worked out carefully with 
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controls: with (1) normal urine with serum albumin added; with (2) this specimen, 
and (3) the patient’s urine after de-albuminizing with ferric chloride and sodium 
acetate. Neither of the latter then showed any visible turbidity on heating up to 
100° C., but on cooling again a faint turbidity appeared in patient's de-albuminized 
urine at 60° C. and remained, but this did not occur with a control.’”’ On heating 
to 100° C., a normal urine to which serum albumin had been added, showed a slight 
turbidity at 65°C., and albumin was precipitated at 100° C.—[C. W.-D.] 


Endothelioma of Dura Mater compressing Spinal Cord; Case shown 
after Operation.—SipyL R. Eastwoop, M.D.—S. C., female, aged 64, shown to 
Members of this Section over a year ago as a case of early compression of the spinal 
cord at a stage when diagnosis was interesting and difficult. Patient then had an 
eight weeks’ history of “pain in the stomach going through to the back,” and a 
complaint of numbness in the legs was elicited during examination. Investigation 
(see Proc. Roy. Soc. Med., 1927-28, xxi, 746) pointed to compression at or above the 
level of the sixth dorsal nerve segment. 

There was some difference of opinion as to this diagnosis, and I kept the patient 
under observation for a few weeks; after this a sudden exacerbation of pain and 
spastic weakness in both legs occurred. The cerebrospinal fluid then showed both 
albumin and globulin. I asked Mr. Wilfred Trotter to operate on the patient, at 
University College Hospital, and he removed a small endothelioma of the dura 
pressing upon the antero-lateral aspect of the cord on the left side and involving 
the sixth dorsal nerve roots. The growth was difficult of access, being under the 
cord as seen after laminectomy, but it was successfully removed intact on a 
* tongue” of dura. 

Immediately before operation she was examined by cisternal and lumbar puncture 
performed simultaneously. Pressure in lumbar region = 7:5 cm. of saline, and in 
cisternal region = 9°5 em. After compression of the jugular veins, cisternal pressure 
rose to 33 cm. while lumbar pressure was unaltered. 

The patient madea good recovery and has been able to walk reasonably well since. 
She has continued to complain of tight feelings round her knees and of her legs 
heing heavy. After a recent severe attack of influenzal broncho-pneumonia, she had 
some difficulty in getting on to her feet again, an interesting fact in view of the 
physical signs present. 

Both lower limbs show weakness of all movements but are not spastic, and the 
plantar response is flexor. There remains a well-marked strip of complete anesthesia 
at the sixth dorsal nerve level on the left; this was the principal localizing sign 
before operation. Below this level there is only a very slight impairment of touch, 
temperature and pain sense, but deep sensation and vibration are grossly impaired 
over both legs and the anterior part of both feet. Deep sensation is also impaired, 
to a less degree, over the plantar aspect of the heels and the arch of the feet. 

Pathological Report (Dr. W. G. Barnard).—‘ The tumour is an endothelioma 
of the dura, globular in shape and half an inch in diameter. It is made up of 
interlacing bundles and whorls of spindle and a few small islands of polygonal- 
shaped endothelial cells. Collagen fibrils permeate the tumour and in places form 
small, solid, hyaline masses ; the majority of the whorls are replaced by concentric 
rings of hyaline fibre and many of them are calcified.” 

The patient is shown to-day, primarily in order that the Members who were 
previously interested in the case might see the very good functional result of removing 
the tumour, and also because every recorded case encourages the search for more, 
in that interval between the onset of symptoms and the production of irretrievable 
damage when operative treatment is effective. The most vital step in making a 
diagnosis in these cases is never to let slip a case of severe pain without discovering 
an adequate cause. 
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Diverticulum of the Stomach.—Sinyt R. Eastwoop, M.D.—E. B., female, 
aged 48, came to hospital complaining of pain in the upper abdomen either 
immediately after taking food or about an hour later; it occasionally awakened her 
at 1 a.m. There was a past history of severe heamatemesis, ascribed to gastric 
ulceration, seventeen years ago, and an attack with the same symptoms as the 
present one, but accompanied with vomiting, two years ago, when gastric ulcer was 
diagnosed but not found at operation, and appendicectomy was performed. 

X-ray examination shows a normal-shaped and actively motile stomach when 
viewed antero-posteriorly, with no evidence of ulcer niche, but on lateral view there 
is a barium-holding projection from the posterior wall which looks strangely like a 
miniature pyloric antrum and duodenal cap upside down. It is too high up to 

















Fic. 1,—Stomach, oblique view, standing, showing diverticulum. 


palpate and elicit the presence or absence of tenderness. The barium, as seen 
on the X-ray screen, runs straight into this pouch on the posterior wall and appears 
to spill over into the rest of the stomach. The pouch does not retain barium and 
is seen to be empty before the complete emptying of the stomach. 

The symptoms suggested a diagnosis of lesser curvature ulcer and rest, with diet 
and alkalies, relieved them. But no positive evidence, such as occult blood in the 
stools, was at any time found. I believe this to be a case of true diverticulum of the 
stomach. 

I find that only 40 cases of diverticulum of the stomach have been described, 
but Dr. Arthur Hurst, though he does not give details of cases, says that in his 
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Fic. 2.—Stomach, oblique view, lying, barium massaged upwards to distend diverticulum, 


experience, the condition is common, and that many cases of supposed gastric ulcer 
are really cases of diverticula of the stomach, which had nothing to do with the 
causation of the symptoms. 


Dr. PARKES WEBER said that the hematemesis in the case had to be explained. It 
needed a good deal of evidence to say that the diverticulum was not secondary to ulcer. 


Retroperitoneal Neoplasm.—S. I. Levy, F.R.C.S.—S. T., male, aged 43. 
Born abroad ; has lived in the country since infancy. 

History.—Pain in left loin during past eleven months, dull and intermittent, 
oceurring mostly at night and becoming more severe if patient lies on his right side. 
Begins in left hypochondrium and radiates circuitously around to middle of back. 
No attacks of colic. Painless hematuria, which lasted two days, six weeks before 

lmission. No clots. 

Frequency of micturition: Every two hours by day; every three hours at night. 

Other Symptoms.—Marked loss of weight and strength. Appetite good. Patient 
very constipated, bowels act once every four days. No hemorrhage per rectum. 

On Examination.—Cachectic-looking man. Hard tumour-mass extending from 
mid-line in epigastric region to left hypochondrium, about 3 in. below left costal 

argin. Some bulging of left lower chest wall and in left loin. Tumour dull on 
percussion, not tender; lower margin rounded; upper margin indefinable. Some 
vigmentation of skin of lower abdomen. Left varicocele present for five years, 
ccording to patient’s statement. Some dilated veins visible over left side of chest 
all, and some glands palpable in both axille. Apex beat of heart situated in fourth 
itercostal space. 
Wassermann Reaction.—Negative. 
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Blood-count.—Red blood-cells 4,776,000; hemoglobin 70 per cent., colour-index 
0-7. Leucocytes 6,800; differential : polymorphonuclears 69 per cent., lymphocytes 
29 per cent., eosinophils 2 per cent. 

Urine.— Catheter specimen from bladder shows trace of albumin. No tubercle 
bacilli or other organism. Culture: no growths. Ureteric specimen from left kidney 
shows trace of albumin. Red blood-cells +. A few leucocytes. No tubercle bacilli. 
Culture of Bacillus coli grown. 

Cystoscopic Examination.—The bladder and both ureteric orifices appear normal. 
Effluxes vigorous and clear. Indigo-carmine, 10 c.c. of 0°4 per cent. solution 
intravenously, appeared from right ureteric orifice in three and a half minutes, and 
from left ureteric orifice in four minutes. 

Left Pyelography.—Sodium iodide, 124 per cent. solution. The renal pelvis 
held 12 c.c., and was situated opposite transverse process of the third lumbar vertebra. 
Definite right-angle kink visible at the pelvi-ureteric junction. Outline of pelvis 
appears normal; no filling defect or elongation of the calices to be seen. Kidney 
outline not visible. 

Skiagram of Chest.—Shows “ the left cupola of the diaphragm to be pushed up 
by an infradiaphragmatic mass.” 

Barium Meal and X-ray.—Shows “filling defect at upper part of greater 
curvature of stomach consistent with outside pressure on the stomach. Splenic 
flexure found to be situated low down. Appearance suggests extragastric neoplasm.” 

Blood-urea.—30 mgm. per 100 c.c. 

Feces.—No occult blood. No excess of undigested muscle fibres, neutral fats, 
fatty acids, soaps or starch. 

Commentary.—This case appears to fit in with the description of “ sarcoma of the 
subperitoneal tissue” as found in Bland-Sutton’s “ Tumours Innocent and 
Malignant.” “These tumours present some peculiar features. In the first place they 
are nearly always globular, and not infrequently resemble a football in size and shape. 
They have been observed in the neighbourhood of the kidney.” 

Dr. PARKES WEBER thought that the tumour might be a retroperitoneal fibro-lipoma, 
possibly having undergone a sarcomatous change. 


Postscript.—Exploration showed that the tumour was a retroperitoneal neoplasm. 
The left kidney appeared to be normal. Removal of the tumour was not attempted, 
owing to the firm adhesions to the posterior abdominal wall and the under surface 
of the diaphragm.—(S. I. L.] 
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Section for the Studp of Disease in Children. 


[April 26, 1929.] 





Two Examples of Unusual Dissociation of Voluntary and 
Emotional Movements in Facial Paralysis. 


By F. J. Poynton, M.D. (President). 


Iv is common knowledge that with an infranuclear paralysis of the facial nerve 
the voluntary movements and the emotional movements, such as smiling, are equally 
diminished on the paralysed side. It is also, I believe, generally accepted that with 
supranuclear paralysis the emotional movements are less affected than the voluntary, 
but that they also in most instances are diminished on the paralysed side. 

The following two cases are peculiar from the fact that the emotional movements 
were more obvious on the paralysed side, and this was so definite that if it had 
not been for the loss of voluntary movement, the lesion might have been ascribed to 
a paralysis of what was in fact the normal side of the face. 

One of these cases, of which I have two good photographs kindly taken for me 
by Dr. Alan Moncrieff, is obscure, in the sense that I have been unable to make 
a better diagnosis than epilepsy; the other was a fatal case of a rapidly-growing 
sarcoma of the pons, involving the cerebellum. 


Case I.—H. E., aged 9 years, first admitted to hospital under my care in March, 1926, 
complaining of fits which had been occurring daily for about one week. The fits began with 
a laugh, the right side of the face then twitched and this was followed by loss of consciousness. 
These fits were occurring about twice a day and once every night. There was no previous 
history of any fits and no family history of them. There were no signs of disease in the 
nervous system at this time. About ten fits occurred while the patient was in hospital 
and twitching of the right side of the face was observed at the onset of each. The patient 
was discharged as a case of epilepsy after a week’s stay. After this he remained well for 

ree months. Then the fits began again and continued, with only brief intervals of two days 
t the most, until he was readmitted in March, 1927, when they were occurring sometimes as 
ften as four times a day. On re-admission, it was noted that the lower part of the left side 
of the face was paralysed, and this was more noticeable when he laughed. No other sign of 
disease in the nervous system was found. The fits continued to occur, especially at night, 
and were partially controlled by bromides. Since that time he has attended as an out-patient 
t monthly intervals. His fits continue, sometimes averaging about one to two every other 
day. No other signs of disease in the nervous system are present, but the condition of the 
ywer part of the face persists. It is now evident from the voluntary movements that it is 
the right side of the face which is paralysed (fig. 1). On emotional movements, however, that 
de of the face moves very much better than the left, which then appears paralysed (fig. 2). 
This facial weakness varies considerably from time to time, but has been present on every 
ccasion upon which I have seen this boy during the past year. Wassermann reaction 
egative. 

Case II.—R. W., aged 7 years, admitted to hospital February 16, 1929, complaining of 
riddiness during the past fortnight. Before this he had been in good health. He had had 

iree or four attacks of giddiness each day during this fortnight but seemed quite well as long 
is he lay down. One week before admission he had slight frontal headaches. There were no 
fits, there was no vomiting, no loss of consciousness, and no history of deafness or ear 
t rouble. 

Condition on Admission.—Pale, looking dazed when sitting up. Coarse nystagmus in all 
lirections but with more marked oscillations towards the right; the right pupil was slightly 

ger than the left. No other signs of disease on admission. A few days later there was 


JULY—CHILD 1 








1238 Proceedings of the Royal Society of Medicine 80 


some incodrdination in his movements on the right side with slight staggering towards the 
right on walking. I thought there was some blurring of the nasal side of the left disc ; this, 
however, was not confirmed by Mr. P. G. Doyne. 

February 25: Was sick twice ; a little weakness of the right side of the face noted. 
March 9: Daily vomiting set in, with more marked giddiness, and an extensor response was 
present on the left side. March 22: A definite right-sided facial palsy developed. Patient 
now exhibited a definite plantar extensor response on the left side with hypotonia of the right 
leg and some incoérdination in the right arm and leg. 

The right facial palsy presented the following features: Voluntary movements showed 
a definite palsy on the right side, whilst emotional movements, such as a smile, were 





Fic. 1.—Voluntary movements. 


initiated and better carried out on the right or paralysed side. This facial palsy varied 
from day to day and the dissociation between emotional and voluntary movements was not 
always present. Later, paralysis of the right side of the palate and of the right sixth nerve 
developed and the child rapidly became worse and had attacks of headache and vomiting. 
Wassermann reaction negative. 

Post-mortem Report: Sarcomatous growth occupying right side of pons and spreading 
into right lobe of cerebellum. 


In a paper on the “Dissociation of Voluntary and Emotional Innervation in 
Facial Paresis of Central Origin,’ G. H. Monrad-Kréhn' observes that Gowers 
1 Brain, 1924, xlvii, 22. 
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regarded the difference between emotional and voluntary movements as much more 
marked in ‘‘ upper motor neurone ”’ lesions of the facial nerve, and hence useful in 
liagnosis. The emotional movements (e.g., smile) are less affected on the paralysed 
side than voluntary movements, but are nevertheless diminished slightly in most 
cases aS compared with the sound side. 

He himself records a case of gun-shot wound with right-sided hemiplegia and 
aphasia. The right face was paralysed, the lower part more than the upper on 
voluntary movements. But emotional movements were also better marked on the 
right, that is the paralysed side, than on the left. He also records three other 





Fic. 2.—Emotional movements. 


cases with “acceleration and exaggeration of emotional movements of the face 
combined with voluntary paresis of the same distribution.”” Monrad-Kréhn regards 
it as a ‘release phenomenon.” The emotional movements are under control of 
the continuous inhibition of the voluntary motor centres, probably through the 
pyramidal fibres. When these are affected by disease voluntary movement is 
diminished, but emotional movements released from control become exaggerated on 
the “ paralysed” side. My knowledge is not sufficient to enable me to state why 
this phenomenon only occurs occasionally, but it seems possible that its occurrence 
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in those difficult cases in childhood, of tumours in the cerebellar-pontine region, may 
assist in assigning the lesion to the pons rather than to the cerebellum and be of 
value in deciding for or against operation. 

Postscript.—I have since ascertained that the tumour, which at the time of 
reading had not been completely examined, had destroyed the pons on the affected 
side completely, so that it is impossible to decide upon its supranuclear or infra- 
nuclear involvement of the course of the facial nerve. 


Cervical Rib.—JAMES MAXWELL, M.D.—F.B., female, aged 5 years, came 
to hospital three months ago complaining of a cough, subsequently diagnosed as 
whooping-cough. On routine physical examination, dilated veins were noticed on 
the front of the left side of the chest. Further examination revealed the presence of 
a small swelling of bony hardness in the left side of the neck. There was no 
evidence of enlarged mediastinal glands. 

















Dr. Maxwell’s Case of Cervical Ribs. 


The skiagram shows a cervical rib on the left side but none on the right. 

Should the patient undergo treatment or not? The cervical rib is not giving rise 
to any symptoms at the moment. There are some dilated veins on the side of the 
chest which may or may not be connected with it. Are symptoms necessitating 
operation likely to appear? If so, should an operation be performed now as a 
prophylactic or should we wait until symptoms arise? My preference is to wait and 
see what happens. 

Discussion.—-Mr. Eric CROOK said that cervical ribs which had never caused any 
symptoms were so often discovered by X-rays during ordinary examination, that he would 
certainly advise nothing being done in this case unless any untoward symptoms made 
their appearance. 

Mr. PAUL BERNARD ROTH said that cervical ribs were often associated with other 
congenital deformities, and he wondered whether there were other deformities in this case. 
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He noticed that the left thigh was three-quarters of an inch less in circumference than 
the right, but he had not had time to investigate the cause. With regard to the 
question of removing the rib, it was unbecoming for a girl to have a prominent lump in this 
position, above the collar bone, and if the operation were performed soon, it would be very 
easy to carry out. Therefore he would advise its removal now, irrespective of its eventually 
causing symptoms or not. 


Dyspituitarism, with Hydrocephalus.—C. WorsTER-DRouGHT, M.D., and 
I. M. ALLEN, M.D.—R. P., male, aged 9 years. Backward physically and mentally 
since birth. 

History.—Full-term child; birth normal. First tooth cut at 9 months ; 
walked at 3 years of age; talked at 5. Has never been able to keep himself clean, 





Dr. Worster-Drought’s and Dr. Allen’s Case of Dyspituitarism with Hydrocephalus. The patient 
on left, with normal boy of the same age for comparison. 


though now, if made to understand, he can do so. Is fond of looking at pictures, 
but has not learned to read or write. He can, however, write the word “ Bob.” 
His growth has always been slow, but he has grown a little faster during the past 
two years. Can speak at home, but will not attempt to do so with strangers. Asa 
rule, is of pleasant disposition, but is at times subject to bad tempers and irritability. 

Previous Illnesses —Measles at 7 years; bronchitis frequently since infancy, 
nd worse during the past two years. Has always been rather obese and constipated. 

Family History.—Youngest of family of nine. Parents healthy ; each aged 34 
it the time of his birth. The first child was born prematurely at six and a half 
months, and died. 


JULY—CHILD,2 * 
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Condition on Examination.—Small and normally proportioned body and limbs. 


Face round and full; body well covered with adipose tissue; abdomen ver) 
prominent; limbs well covered but not unduly padded. Skin of the face ver 
smooth, but that of the body slightly rough. Hair of head normal; outer third of 
eyebrows rather thin. 

Measurements.—Weight 35 lb. Height : total, 36% in. ; from anterior superior 
spine to head, 17+ in.; from anterior superior spine to foot, 19¢ in. Total length 
of arm from acromion, 16 in.; of leg from anterior superior spine, 19} in. 
Circumference of chest, 22 in.; abdomen, 21 in.; upper arm, 6% in.; forearm, 7 in. - 
thigh, 12} in.; leg, 84 in. 7 

Skull.—Large and prolonged posteriorly. Forehead flat ; eyes widely separated ; 
nose flat. Facial bones rather small compared with the cranial vault, but not unduly 
so. Sagittal suture not completely closed ; flattening in region of anterior fontanelle. 
Cracked-pot sound elicited on both sides of vault of skull. Circumference of 
skull, 21 in.; antero-posterior measurement (nasion to inion), 12? in.; transverse 
measurement between superior temporal ridges, 9 in. Spine: negative. 

Central Nervous System.—Pupils dilated, equal and react normally. Vision and 
visual fields apparently normal. Outer half of left optic disc rather pale ; otherwise 
normal. At first refuses to speak, but later says a few words in a low voice. 
Appreciates sound of tuning fork both by air conduction and bone conduction. 
Other cranial nerves normal. Sensation normal. Upper limbs: motor power fair; 
muscle tone poor; deep reflexes present and equal. Lower limbs: motor power 
and muscle tone fairly good; knee- and ankle-jerks present and equal; plantar 
reflexes flexor. Abdominal reflexes present. Gait normal with body erect and 
shoulders well thrown back. No abnormal spontaneous movements. Codérdination 
normal. Sphincters controlled. 

Digestive System.—Teeth small and in poor condition. Tonsils enlarged and 
septic. Bowels constipated. 

Other systems normal. General pallor. Genitals normal and testicles 
descended. 

Cerebrospinal Fluid.—Normal; Wassermann and Lange reactions negative. 

Blood.—Red blood-cells, 5,130,000 per c.mm.; white blood-cells, 9,800 per 
c.mm.; hemoglobin (Gowers), 86 per cent. ; colour index, 0:84. Differential White 
Count: Polymorphonuclears, 61-0 per cent.; lymphocytes, 37-5 per cent. (small, 
29-0 per cent.; large, 8-5 per cent.) ; large mononuclears, 0:5 per cent. ; eosino- 
phils, 0-5 per cent.; mast cells 0-5 per cent. Films show a slight degree of 
anisocytosis. Wassermann reaction negative. 

Sugar Tolerance Test.—Resting blood-sugar, 0-100 per cent.; half an hour after 
taking 25 gr. of glucose, 0-134 per cent.; one hour after, 0-131 per cent.; one 
and a half hours after,:0-118 per cent., and two hours after, 0-096 per cent. No 
sugar has appeared in the urine. 

Urine.—Normal. From 15 to 27 oz. passed in twenty-four hours; specific 
gravity varying from 1010 to 1020, and sometimes from 1002 to 1020. 

Skiagram.—Sagittal suture not closed; sella turcica large, and both anterior and 
posterior clinoid processes prominent. There is a slight shadow in the upper part of 
the sella turcica close to the anterior clinoid process and extending above the upper 
limit of the sella. 

In this case the clinical findings may be separated into two groups, one suggestive 
of diminution of the function of both lobes of the pituitary gland and the other o! 
hydrocephalus. Diminished function of the anterior lobe of the pituitary gland 
is suggested by the inadequate skeletal and general growth, and of the posterior 
lobe by the adiposity and increased sugar tolerance. The suggestion of hydro- 
cephalus is supported by the size of the head, by the presence of a cracked-pot soun« 
on percussion and by the findings on X-ray examination. The difficulty is to decide 
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which is the primary condition. If the variations in pituitary function are the 
result of primary involvement of the gland itself, it is probable that a cranio- 
pharyngeal pouch cyst is present, and that the hydrocephalus is secondary to 
this. On the other hand, cases have been encountered in which pituitary 
dysfunction—particularly hypofunction—have been the result of hydrocephalus 
which was secondary to obstruction to the outflow of cerebrospinal fluid from the 
ventricles owing to a lesion in the aqueduct of Sylvius or elsewhere. Such 
symptoms of pituitary dysfunction secondary to“hydrocephalus are not infrequent 
in adults and have been observed in children. The balance of evidence would appear 
to be, however, in favour of a primary lesion of the pituitary gland, probably a 
cyst, with secondary hydrocephalus. 


Cranio-Cleido-Dysostosis.—Eric A. Crook, M.Ch.—A. H.., girl, aged 8 years, 
was discovered, during routine examination, to possess clavicles divided into two 
halves. The condition has not given rise to any symptoms. No abnormality can 
be detected in the membrane bones of the skull. 











Mr, Crook’s Case of Cranio-Cleido-Dysostosis. 


This condition emphasizes the double primary centre of ossification in the 
clavicle. The outer half of the bone is the part ‘which most frequently shows 
variation, and is often absent in cases of cranio-cleido-dysostosis. 

This would suggest that the outer half of the bone is membranous, and the inner 
half cartilaginous, in mode of development. 

Am I right in my diagnosis? The change in the clavicle does not seem to be 
that most frequently occurring in the condition, a more frequent abnormality being 
the absence of the outer part, rather than a failure of the two halves to unite. The 
skull shows relatively little abnormality. The radiologist reports that the anterior 
fontanelle is still open. The facial portion of the skull is small in comparison with 
the vault of the skull. Ought one to consider any attempt at uniting those two 
halves of the clavicle and so restoring the strut function of the bone? The child 
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sits with her shoulders forward, and it appears that the upper part of the chest will 
not expand as it should do, so that there is liability to disease of the lung. When 
she is told to brace the shoulders back she does so, and then there appears to be no 
fault at all. I have thought it unwise to operate in this case with a view to trying 
to join the clavicle. 


Discussion.—Dr. E. A. COCKAYNE said he believed the President had shown a family 
the members of which had clavicles in two parts, two ends being developed and the 
central portion being missing. In some of the cases the two halves were nearly complete, 
with only a fibrous gap, and in the others the two ends were very small and the fibrous gap 
very large. : 

He (the speaker) thought that operation was unnecessary; there was only a small 
disability, and he did not think the subjects suffered much from having the clavicle in 
two pieces. Last week he saw a man who had this condition, and many members of his 
family were affected with it, yet they had got on perfectly well and their chests had developed 
normally. The case of the man he saw last week was very interesting, as many of his teeth 
were unerupted, or had only erupted very late, and others in the family were in the same 
state. This patient was under the care of Mr. Pitts, who told him (the speaker) that 
at a recent meeting of the British Society for the Study of Orthodontics a paper was read 
pointing out a connexion between cranio-cleido-dysostosis and non-eruption, or late eruption, 
of permanent teeth, a connexion of which he (Dr. Cockayne) had not been aware. 


The PRESIDENT said that cases had been recorded in France in which there was a 
practical absence of clavicle, and the only disability one such patient complained of was 
that of lifting up a child. One mother had brought her child to him (Dr. Poynton) and 
he found this condition present; she accounted for it by volunteering a statement as to a 
curious maternal impression. These chiidren had very slim shoulders, and during her 
pregnancy this woman had been a good deal interested in pigeons, noticing how nicely 
they were built about the shoulders; and she ascribed the condition in her child to this 
impression. Such a statement seemed almost incredible, but she advanced this explanation 
spontaneously. 

Mr. Eric CROOK (in reply) said that one could move the two ends of the clavicle apart, 
suggesting that there was a loose fibrous band between-the two. 


Intrathoracic Neoplasm.—F. J. Poynton, M.D. (President) (shown by G. R. 
SHIPLEY STEWART, M.R.C.S., L.R.C.P.).—K. H., boy, aged 8 years. Admitted to 
hospital (Great Ormond Street) with five weeks’ history of hoarseness and cough, 
and some blueness of face. For four weeks he has had difficulty in breathing when 
lying down. 

Previous History.—At the age of 2 years suffered from tuberculosis of spine with 
psoas abscess for which he has been operated upon. Otherwise healthy. One of a 
family of eleven, all living and healthy. 

Condition on Admission.—Well-nourished; some cyanosis and distress in 
breathing especially when lying down. Some enlarged glands behind angle of jaw 
and one in suprasternal notch. Enlarged veins over front of upper part of chest 
with impaired percussion-note over upper portion of sternum extending towards 
both apices, more to left than to right. Diminished air-entry over left upper lobe. 
No signs of tuberculosis of spine. Spleen not felt. Skiagram showed large shadow 
filling upper and anterior part of chest, but no evidence of spinal disease. 

Wassermann reaction—negative. Blood-count showed no abnormality. 

Since admission he has had X-ray applications over the site of the neoplasm 
and his condition as regards cyanosis and breathing is already improving. There 
has been no fever. The spleen has become just palpable and the liver is also more 
enlarged. The diminished air-artery in the left upper lobe is becoming less evident. 

Discussion.—The PRESIDENT asked whether Members considered that there was an 


opportunity for surgery in this case. He was thinking of a possible exploration. The boy 
had apparently been well until five weeks ago; then he had been suddenly attacked and 
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came into the hospital almost moribund. From that time he had been recovering, and had 
not had another attack since, but he thought the tumour was growing and feared it was 
a lympho-sarcoma. 

Mr. Eric LuLoyD said he thought lipiodol injection would be worth carrying out, as it 
might afford valuable information, if not on the pathology of the growth, at any rate as to its 
anatomy. Such a finding might enable one to decide whether surgical measures ought to be 
undertaken. 

Dr. COCKAYNE said the boy looked so well that he thought the condition was a mediastinal 
teratoma ; if so, it might be possible to operate. 

The PRESIDENT said that perhaps it was Hodgkin’s disease, as enlarged glands were 
visible in the groin, and he thought there might be a mass of glands behind the sternum. 
A lipiodol injection would be given. 

Dr. STOLKIND suggested that an injection of air before skiagraphy would enable the 
tumour to be better seen. In 1912! he had described how an intrathoracic tumour became, 


after artificial pneumothorax, more clearly defined in the radiogram. 


Postscript.—Post-mortem examination showed a large lympho-sarcoma. 


Milroy’s Disease (?)—A. Rocyn JonsEs, F.R.C.S.—G. F., a boy aged 9 years, 
with swollen legs and feet since birth. No history of a similar lesion in other 
members of the family. 

Examination shows symmetrical cedema of both lower limbs from the knees 
downwards, the feet being especially affected ; the skin pits on pressure. No cedema 
of other parts of the body. Small scars on front of legs and feet. Movements of all 
lower limb joints are normal and the boy walks quite well. No abnormality palpable 
in abdomen. X-rays show no bony abnormalities. Wassermann reaction, negative. 


BLoop ANALYSIS. 


Blood-urea om nee - ove ens — 37-6 mgm. per 100 c.c 
Non-protein nitrogen ... aon sen a one 40- a - 
Sugar in sis i eis _ mn an 87-0 ,, ss 

UREA-CONCENTRATION TESTs. 
Urea. 

RESTING UREA oe oes on in a 3-6 grm. per 100 c.c. 
After lhour ... ide a oe =e ne 8-9 ,, "= 
> a inti “ — _ oo ane 4-6 ,, os 


Urine (24 hours’ specimen).—Specific gravity, 1021; reaction, alkaline ; sugar, 
negative; Rothera’s test, negative; ferric chloride test, negative: blood, negative ; 
albumin, negative; deposit, large amount of triple phosphate crystals; urea, 
2-96 grm. per 100 ec.c.; chloride (sodium chloride), 0-60 grm. per 100 c.c. 

The general nutrition of the boy is poor and is suggestive of a low resistance to 
infection. He has chronic catarrhal otitis media, and cervical adenitis secondary to 
tonsillar and adenoid infection. 

The case simulates what is described as Milroy’s disease, but there is no history 
of a similar affection in other members of the family. It is brought for diagnosis 
and for views as to treatment. It is realized that the swelling of the limbs, which 
is likely to increase as the boy grows older, ought not to be allowed to persist. 

The first thing to do, however, is to get rid of focal sepsis by treating the ear 
condition and the infected fauces; at the same time the general nutrition should be 
improved by proper feeding, fresh air, etc. When the general health has recovered 

is proposed to give a prolonged course of massage to the lower limbs with a 
view to improving the tone of the muscles as an aid to more effective lymphatic 
lrainage. If, however, in spite of this treatment the limbs remain swollen and 
edematous, it is considered that operation should be resorted to. Many years ago 


1 (a) ‘Diagnosis of Diseases of the Lungs,’’ Thoracoscopy, Practichesky Vrach, 1912 (xi), No. 39. 
‘““The Value of Pleuroscopy (Thoracoscopy) in the Diagnosis of Pulmonary Diseases and 
iparoscopy in the Diagnosis of Abdominal Diseases,’’ Medical Press, 1919 (i), 46. 
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Sappey put forward the view that the swelling and cedema of elephantiasis are due 
to the deep fascia forming an impenetrable barrier to the exchange of lymph between 
the superficial and deep lymphatic vessels, and an operation based on this theory 
was devised by Kondoléon in 1912 for the relief of the malady. The operation is 
performed in stages. An incision is made from the external malleolus to the 
great trochanter of the femur, and, on the inner side, from the internal malleolus 
to the middle of Poupart’s ligament ; cedematous tissue is removed together with a 
strip of aponeurosis throughout the length of the wound, which is afterwards closed 





Mr. Rocyn Jones’s Case of Milroy’s Disease. 


without drainage. Kondoléon reports marked improvement in several cases. If 
non-operative procedures fail to improve the state of the limbs in the patient shown 
here to-day, then it is suggested that Kondoléon's operation should be performed on 
each leg below the knee. 

Discussion.—Dr. J. D. ROLLESTON expressed his opinion that this was a case of Milroy’s 
disease, of which he had shown a case before the Clinical Section several years ago.' The 
present case corresponded in the four points which Milroy described in his original paper : 
(1) It was a congenital condition, (2) there was persistence of the oedema, (3) limitation of 


1 Proceedings, 1917, x (Clin. Sect.), p. 39 and Rev. Neur. and Psych., 1917, xv, p. 480. 
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the wdema to the lower limbs, (4) absence of constitutional disturbance. A hereditary factor 
was not essential to establish a case as one of Milroy’s disease. Thirty-six years after his 
original paper in the New York Medical Journal,‘ Milroy published a paper in the Journal 
of the American Medical Association’, giving the subsequent history of his cases. Most of 
the patients had not only led useful lives, but some had distinguished themselves in 
various ways. 

He (Dr. Rolleston) thought it better not to adopt any treatment. 


Dr. F. PARKES WEBER said it was not rare for there to be no family history in Milroy’s 
disease. The number of the families in which only a single (isolated) case had been observed 
was greater than the number of families in which there were multiple cases. Every attempt 
to treat this condition surgically had been an absolute failure. Milroy’s quite recent paper 
was extremely interesting, and allusion was made in it to cases described by H. Meige and 
others as “ tropheedema.” But the most curious point was that apparently in all the thirty-six 
years between his first and his recent paper Milroy had not discovered that the condition had 
been admirably described by M. Nonne in 1891* (Milroy wrote his first paper in 1892). 


THE PRESIDENT said that, as these children grew older, there was no doubt that the 
cedema persisted around the ankles, then suddenly spread beyond the ankles to the knees, 
and then passed from knees to thighs; also, troublesome ulcers might accompany the 
cwdema. He had pictures of a mother and child, the mother having been treated as a case of 
congenital heart disease and given digitalis, and the child had been treated in the same way. 
The mother had enormous legs, and suffered from these ulcers. When the condition was 
complicated by infection there were attacks of fever, shivering, etc. He did not know 
whether surgical treatment was likely to do good. 


Mr. Hope CARLTON referred to two cases he had seen in which Kondoléon’s operation 
had been performed. The first of these followed exactly the technique of Murphy as detailed in 
Murphy's Clinics, 1912. It was performed by the late Mr. Clayton Greene, who had done a 
very thorough operation, opening up the fascia lata one inch wide, from the great trochanter 
to the ankle. In the nursing which followed the patient was kept lying upon an inclined 
plane. No lasting improvement had followed. The second case was that of a child. Again 
no improvement had resulted. Both were cases of primary idiopathic elephantiasis. 


Dr. HAROLD AVERY asked whether the cedema in this case cleared up when the child 
was put to bed. Recently he had seen two cases in which edema of the ankles had existed 
for a long time but had cleared up in bed. One patient was a girl aged 15, who had suffered 
from it for ten years, the other was a boy aged 16. In the latter case the edema passed up 
to the knee. In neither case could any cardiac or renal abnormality be found, and in both 
there was a normal red cell count, with slight leucopenia and definite relative lymphocytosis. 
In this case it would be worth while investigating the blood. 

Mr. Rocyn JONES (in reply) said that the edema subsided when the boy was kept in bed, 
but even then failed to disappear entirely. The differential blood-count and colour index were 
normal. In dealing with the boy’s infective conditions, a period of enforced rest in bed would 
be necessary and this might benefit the limbs at the same time. At any rate, a good trial of 
non-operative treatment of the legs themselves would be carried out, and in view of the 
discussion he would hesitate about doing anything more. He was very grateful to Professor 
Dodds, Dr. Catto, and Mr. Zamora for their help in this case. 


Measles Encephalitis —D. W. Winnicott, M.R.C.P.—F. W., aged 6 years, 
sent to The Queen’s Hospital for Children recently on account of abnormal behaviour. 

Family History.—Healthy family, three cther children well. 

History of Present Condition.—Physical and mental development normal until 
onset of typical—but not severe—measles, February, 1928. On the seventh day of 
the measles he became drowsy, and on the ninth day was removed to St. Ann’s Road 
Hospital, Tottenham. Dr. A. Cubley has kindly sent me full notes of the case. 

| New York Med. Journ., 1892, lvi, p. 505. 
2 Journ. Amer. Med. Assoc., 1929, xli, p. 1172. 


M. Nonne, “ Vier Fiille von Elephantiasias Congenita Hereditaria,’’ Virchows Arch., 1891, cxxv, 
). 189-196 (with excellent plates). 
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On Admission, February 18, 1928. 
central nervous system changes. 

Progress.—Drowiness ; extreme irritability ; salivation ; swallowing difficult (nasal 
feeding). Extreme lethargy persisted twenty-two days. Towards the end of March 
the symptoms subsided. Early May: good progress, walks fairly well; discharged. 

Diagnosis.—Measles, ? encephalitis lethargica. 

After his discharge he was weak physically, and he still behaved abnormally. 
Before the illness he had been normal, though “ somewhat neurotic, very highly strung 
and rather fidgety and excitable; brain power above average; general intelligence good” 
(teacher’s report). He had now become over-excitable and liable to bad tempers, 
spiteful, rough with small brother, nervous of strangers. There was an exaggeration 
of former tendencies. 

The alterations in behaviour have tended to lessen during the year, and he is not 
now dangerous. The attempt to undress him always provokes a bout of temper and 
he responded to the physician’s insistence on the removal of his vest by biting his 
(the doctor’s) wrist. Immediately afterwards, rage was supplanted by contentment 
in a way which does not occur in normal children. This lability of mood is common 
in backward children but this patient has full and sharp intelligence. There are no 
physical signs of disease. 

Although a fair number of cases of encephalitis following the infectious fevers 
and vaccination have now been published, I have seen no paper dealing with the 
residua in non-fatal cases. My impression is that the encephalitis of measles has 
been reported to have left signs or symptoms more frequently than that of vaccinia. 
If this be true, it constitutes an important observation, in view of the results of 


recent histological research and the implication that these forms of encephalitis are 
identical. 





Fading macular rash; very drowsy; no 


Symptoms Suggesting Post-Encephalitis.—D. W. WinNIcoTT, M.R.C.P. 
—F. W., girl, aged 5 years, sent to The Queen’s Hospital for Children by the Leyton 
School Medical Service, on account of abnormal behaviour and with the note 

probably certifiable, intelligence quotient about 60 per cent., ? any physical cause.” 

Family History.—Healthy family ; five other children, no mental deficiency. 

History of Present Condition.—Babyhood: at the breast eighteen months, sat 
early, walked at ten months. Until 2 years old appeared to be quite normal. 
At that age she had typical measles. There was no clinical encephalitis illness, but at 
about that time certain changes in behaviour and character developed, strongly 
suggesting post-encephalitis. At the outset the child awoke and screamed a 
great deal in the night and climbed up the dresser in her sleep; in the day she 
pinched and bit everyone. She is now restless in sleep and tends to drop off to sleep 
in the day. She goes to sleep while she is eating. She has dangerous habits such as 
a love of hugging small babies. She talks incessantly. Her intelligence is uneven 
and is difficult to assess. In the out-patient department she gives the impression 
of an excitable, intelligent child who lacks patience. As she waits her turn she 
repeatedly calls out to the doctor to remind him she is waiting. The school reports: 
(1) She is continually seeking for notice. . . (2) Has absolutely no continuity of 
purpose. . . (3) Is perpetually demanding affection ... (4) Frequently feels cold 
when others are quite warm. (5) Has some objectionable habits: spat on another 
child’s face without provocation. ... (6) Has been occasionally deliberately 
spiteful to other children, squeezes a child’s throat with her fingers till the child 
calls out. ... 

It may be that the low intelligence quotient depends chiefly on (2). 


Dr. J. D. ROLLESTON said these were, to him, cases of extreme interest. He had always 
been on the look-out for instances of nervous sequele after measles, but had never been 
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fortunate enough to see any. In the old literature much was written about various nervous 

equele of measles, but he had been sceptical as to whether there was an etiological connexion 
between the two, and a similar opinion was held by those who had had an even greater 
experience of acute exanthemata, as for instance the late Dr. C. B. Ker, of Edinburgh, and 
Dr. E. W. Goodall, who had recently retired from fever hospital service. But lately the 
question of nervous sequele from exanthemata had come a good deal to the fore, and there 
did seem to be a causal connexion between the acute fever and these cases of encephalo- 
myelitis. As Dr. J. G. Greenfield' had said recently, they had been described more frequently 
on the Continent and in the United States, but Dr. Winnicott? had been one of the 
principal investigators of the subject in this country, as he had seen several cases in con- 
nexion with measles and varicella, and also in connexion with vaccinia.2 It was interesting 
to note that these cases of encephalitis following measles had come under notice again 
simultaneously with those of encephalitis following vaccination. Though there seemed to be 
some connexion between encephalitis and vaccinia, such cases were relatively rare. 





Dr. Lightwood’s Case of Exophthalmic Goitre. 


Exophthalmic Goitre (Graves’ Disease).—R. C. L1iGHtTwoop, M.D.—V. N., 
girl, aged 74 years, sent to Dr. E. A. Cockayne’s Out-patient Department at the 
Hospital for Sick Children, on March 25, 1929, and admitted the same day under 
Dr. R. S. Frew. 

History.—The mother stated that the child had always been nervous, but was 
vell until two months previously when she became restless, and staring of the eyes 
and swelling of the neck were observed. During the same period she had had 
palpitations and breathlessness on exertion. There is no family history of Graves’ 
a.eas 

—— 1 Proceedings, 1929, xxii (Sect. Neurol.), 15. 

2 Brit. Journ. Child. Dis., 1926, xxiii, 107. 
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General Condition, March 25, 1929.—Extremely flushed ; appeared to be unhappy. 
Visible pulsation in carotid arteries. No tremor of outstretched hands, but coarse, 
unsteady movements. Well-marked exophthalmos. Thyroid.—Firm, uniform 
enlargement ; no bruit on auscultation over it. Heart.—Pulse 152; no bruit. 
Blood pressure-—Systolic 100; diastolic 60. Urine.—normal. Thymus.—No sub- 
sternal dullness and no radiological evidence of enlargement of thymus. 

Blood-sugar curve after 25 grm. dextrose (Dr. W. W. Payne) :— 


Blood-sugar per cent. Glycosuria Ketonuria 
Before dextrose _ ... 0-092 sie Nil nee Nil 
4 hour after ye 0-120 
1 hour after = 0-126 nar Nil sa Nil 
14 hours after == 0-145 
2 hours after we 0-144 
3 hours after ve 0-078 ne Nil ae Nil 


Progress.—The flushing, excitability, and tachycardia responded quickly to 
treatment by rest in bed. No drugs have been given. 

Exophthalmic goitre is a rare condition in childhood. Its incidence increases with 
age, especially towards puberty. A higher proportion of girls are attacked, and this 
is especially the case towards the end of childhood. The prognosis is good. 

I am indebted to Dr. Frew for permission to show this case. 


Discussion.—The PRESIDENT said that many years ago he had in his knowledge a child, 
aged 2 years, who had an attack of influenza, developed exophthalmic goitre, and died when 
she was aged 33. It was a very unusual occurrence. 


Dr. PARKES WEBER asked whether a differential count of the white blood-cells had been 
made in this case, If not, it would be well worth carrying out it order to see whether it 
showed the typical lymphocytosis of Graves’ disease. 


Pseudo-hypertrophic Muscular Dystrophy in Brothers.—R. C. LIGHTWoop, 
M.D.—Family History.—Parents : normal ; mother had one miscarriage; no history 
of paralysis in the relatives. Children: Two sons showing pseudo-hypertrophic 
muscular dystrophy; one daughter normal. 

I—A. E. J., aged 10 years, has never walked properly and is now bedridden’; 
he cannot even sit up without assistance. 

Musculature—Generalized weakness of muscles. Cannot raise head on account 
of extreme weakness of muscles of neck. All muscles of shoulder-girdle very weak 
and atrophied as are also those of the arms and legs. Muscles controlling facial 
expression slightly involved. Rectus abdominis fairly strong. Diaphragm strong. 

Marked pseudo-hypertrophy of infra-spinati, giving the appearance of lipomata in 
the position of these muscles. Marked pseudo-hypertrophy of calves. 

No fibrillary tremors. Commencing contractures of feet. 

Reflexes.—Knee-jerks absent. Left ankle-jerk just obtained. Superficial reflexes 
retained. 

Skin.—Thighs and forearms show mottling, unusual at this age. 

Skeletal.—Slight deformity of chest, of rachitic type. Slight genu valgum. 

II.—A. J. J., aged 3 years. Has never been able to walk properly. 

Musculature—Generalized weakness. Diaphragm strong. Hypertrophy of 
calves. No fibrillary twitching. 

Reflexes.— Deep and superficial reflexes obtained. 

Gait.— Walks badly but not with the characteristic waddle. 

Skin.— Abnormal degree of mottling. 

Skeletal.—Rachitic deformity of chest, with Harrison’s sulcus. 

(I am indebted to Dr. Robert Hutchison for permission to show these cases). 
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Macroglossia, Right-sided. ? Cause.—H. M. Ovpy, M.B.—D. H.., girl, 
aged 8 years. The mother states that the right side of the face has been swollen 
for some years, but has been more noticeable during the last twelve months. The 
degree of swelling is stated to vary slightly from time to time. 

Recently seen by a doctor, who advised removal of a lower right molar, and 
since this was carried out the swelling has been rather less. 

There is a uniform enlargement of the right side of the tongue, which is quite 
soft. No pain. Floor of mouth appears normal, and X-iay appearances of lower 
jaw are also normal. There are some small glands in the right side of the neck, and 
the submaxillary gland is slightly enlarged. Two firm, knotty cords can be felt down 
the right side of the neck. 

The child’s general health is good. 

The case is shown in order to elicit views as to the diagnosis and treatment. 
The diagnosis lies between lymphangioma and neurofibromatosis. I think the 





Macroglossia neuro-fibromatosa. (Dr. Oddy’s Case). 


second is the correct one. The condition is plainly visible in a photograph taken 
four years ago, but in one taken at the age of 15 months it is doubtful. Possibly the 
condition is congenital. 


Discussion.—Dr. PARKES WEBER said there could be no doubt that this was a case of 
neurofibromatosis ; the child had characteristic cutaneous pigment-patches resembling those 
in Recklinghausen’s disease. This involvement of half the tongue made the case correspond 

) the cases to which the late Professor Shattock had given the name “ hemimacroglossia 
neurofibromatosa.”' The present case would be a quite typical one of Recklinghausen’s 
disease but for the complete absence of multiple molluscous fibromata of the skin. He asked 
what were the cords and nodules at the back of the right side of the neck. They most likely 

presented a similar condition in other nerves (nerves from the cervical plexus ?). 


Dr. OpDy (in reply) said that in the case which Professor Shattock had published, 
ere were both the tongue condition and the condition of the nerves in the neck, but 
t typical, as in this case. He thought that the patients whose cases had been published 
d, before death, developed generalized Recklinghausen’s disease, but he did not know 
hether this included molluscous tumours. 

1 ABBOTT and SHaATTOCK, Trans. Path. Soc. Lond., 1903, liv, 231; SPENCER and SHATTOCK, Proc. 
y. Soc. Med., Pathol. Sect., 1908, i, 8. See also F. P. WEBER, ‘‘ Neurofibromatosis of the Tongue in a 

Child,”’ Brit. Journ. Child. Dis., 1910, vii, 13. 
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Tuberculous Abscess of Tibia.—DAvip LEvI, M.S.—S. P., boy, aged 44 years. 

Complaint.—Pain and swelling right ankle—periodic attacks for one year. 
Swelling worse for past month. Pain at night chiefly. 

Previous History.—First child of healthy parents. Tuberculosis on father’s side. 

Condition on Examination: February 25, 1929.—Pale child; normal height ; 
3 lb. under weight ; temperature normal; chest, n.a.d.; tonsils +; cervical glands 
++; teeth good. Right leg, thickening inner side lower end tibia—? bony 
swelling—not inflamed but tender. Movements of foot good, walking good. 

February 27, 1929.—A skiagram showed deformed rarefied area in right tibial 
diaphysis, appearance of bone abscess. 

Treatment.—Plaster bandage ; osteomalt 3i t.d.s. 

Progress.—Pain immediately disappeared on application of plaster; child com- 
plained only on one occasion just before renewal of bandages, April 5, 1929. General 
condition improved, appetite good. 


Discussion —Dr. JEAN SMITH said that “tuberculous abscess’’ was only a tentative 
diagnosis, and that a staphylococcal origin had been suggested. Mr. Levi considered that the 
long history—extending over a year—the clinical signs and the familial history of tuber- 
culosis were in favour of a tuberculous condition; but on the other hand there had been 
rapid improvement in a short time. The skiagrams did not afford much help, as the 
appearances were consistent with a bone of either tuberculous or staphylococcal origin. 


Mr. ERIC CROOK said he was not sure whether this was a tuberculous abscess, as he 
thought that in the staphylococcic abscesses in bone there was often only a slight degree of 
surrounding sclerosis, which was described as characteristic. In the case he had shown at 
the meeting held in February' there was no dense bone round the cavity as seen in the 
skiagram, and when he opened the bone he had found the cavity full of pus, which 
contained staphylococci. It was a circumscribed cavity, with no marked degree of density of 
surrounding bone. In the present case he would be inclined to open it, curette, and close it again. 


Mr. PAUL BERNARD ROTH said he had had a case similar to this, under his care for 
several years. It was that of a girl, aged 11 years, who had pain in the left ankle. He had 
the patient X-rayed, and the radiologist said there was an abscess in the lower end of the 
tibia, though he (the speaker) was unable to see it. He had put the foot into a splint for a month 
or two and the symptoms disappeared. But a year afterwards the patient had returned, 
with the foot more swollen, and the skiagram showed an obvious abscess. She was treated 
by rest, and improved, but then became worse again. Finally, he made a small incision 
and introduced a spoon, scraped out the contents of the abscess, and allowed it to heal “ from 
the bottom.” It healed up quickly, and now all the thickening was subsiding and the child 
was leading a normal life. He felt sure that the condition was not tuberculous, but had begun 
as a localized acute diaphysitis. It nesrly healed, but a few microbes remained, and as the 
child grew, the lesion appeared to move up the shaft, as growing bone was deposited below it. 
If it were left for some years it would be several inches from the epiphyseal line. 


Mr. HopPpE CARLTON suggested that tuberculin might be used in this case for purposes 
of diagnosis. If negative, this condition might be what Paget called “ quiet necrosis.”’ 


Splenic Anemia.—G. H. GANGE (introduced by Dr. E. A. CocKAYNE).—S. C., 
girl, aged 6 years. 

Family History.—Father has pulmonary tuberculosis. In May, 1916, he 
underwent splenectomy at the London Hospital, for splenic anemia, the spleen 
being much enlarged and reaching almost to the umbilicus. 


FATHER’S BLOOD-COUNT. 

Red blood-corpuscles, 4,350,000 ; hemoglobin, 65 per cent.; colour index, 0-7; leucocytes, 6,200; 
olymorphs, 61-15 per cent. ; eosinophils, 0-5 per cent.; small lymphocytes, 13-5 per cent.; large 
ymphocytes, 20-5 per cent. ; large hyaline, 2-5 per cent. ; basophil, 1-5 per cent. ; fragility of red cells, 
0-4 per cent. ; poikilocytosis; Wassermann reaction negative. 

The spleen showed fibrosis and congestion, and the liver was found, at operation, 
to be smooth. 
1 See Proceedings, 1929, xxii (Sect. Study of Dis. in Child.), 65. 


So ee 


hii te eB 4 Se 





rv keee oe . 
nls wit Sbsaeee Oe ee 


a 











cer oe 


— a te ate tae 


| 
bi 


95 Section for the Study of Disease in Children 1253 


The present patient was admitted to hospital, October 6, 1928. Had been unwell 
for one week, and complained of headache, weakness and loss of appetite. 

On examination: anemic and ill; face puffy ; temperature 102°5° F.; pulse- 
rate 140. Marked splenomegaly ; hepatic enlargement ; small glands palpable in both 
anterior triangles and in left posterior triangle ; severe secondary anzwemia with 
lymphocytosis ; fragility of red cells normal; van den Bergh’s reaction, delayed 
direct and positive indirect ; Wassermann reaction, negative. 

For four days the temperature fluctuated between 102° and 105° F., and then 
varied from 99° to 103° F. during a period of three weeks. For ten weeks 
afterwards it remained at a lower level, fluctuating between 99° and 100° with two 
abrupt rises to 105° F. 

Iron-and-arsenic mixture was given and at the end of four weeks the spleen 
was a little smaller and very firm. The condition of the liver was unchanged, 
as also that of the glands. Noascites ; no cedema ; no petechiw and no hemorrhages. 
General condition improved. 

During the next four weeks the spleen showed a slowly progréssive diminution 
in size, although no change was discernible in the state of the liver and glands. 
Patient’s general health was very much better and successive blood-counts showed 
an approach to normal. Temperature ranged between 98° and 100° F. 

The general condition continued to improve. The patient became very lively and 
began to eat well. Her colour was good and the blood-count normal; but the liver, 
spleen and glands remained enlarged and slight variable pyrexia continued. After 
fourteen weeks in hospital she was sent to a convalescent home at Clacton-on-Sea, 
where she remained for eight weeks, but was brought back to hospital on account of 
an attack of influenza. 

Her condition was the same as on her previous discharge. She seemed lively 
and well, with a good colour and healthy appetite. The blood-count is normal, but 
the liver margin is still felt 14 in. below the costal margin in the mid-Poupart line, 
the spleen is still definitely palpable, and the pyrexia has continued until now. 

She is at present receiving two ounces of lightly cooked spleen daily. 


PATIENT’S BLOOD-COUNT. 


October October October November December January March 
6, 1928 24, 1928 31, 1928 2, 1928! 1, 1928 9, 1929 19, 1929 
Hemoglobin per cent ses ee. eee ee ee ee ee ee 
Red corpuscles per c.mm. ... 2,200,000 ... 2,390,000... 3,440,000... —  ... 4,510,000 ... 5,000,000 ... 5,000,000 
Leucocytes per c.mm. ini 12,200... 15,000... 12,400 ... 18,200... 6,600 ... 7,400... 8,600 
Colour index - — — ao aE wee - - = oe — —. — _— 
Neutrophil polymorphonu- 
clears, percent. .. — 5 . @& mw f wae 46 60 70 
Lymphocytes per cent. io SE ee Oe <n: 33-5 46 16 20 
Large mononuclears per cent. 1-25 ... 8-5... 2 ss oe 8 20 10 
Kosinophil polymorphonu- 
clears per cent. .. — 0-25 ... a sce 1 a ee _ 4 _ 
Mast cells per cent. ” — — — — — — 
Myelocytes per cent. ... eee — ae — ave — soe = eee — _— _ 
Nucleated reds per 100 lenco- 
cytes ... : me ad 1 . ~ a — ot eee — eee —_ _ 
Poikilocytosis ... aie ... moderate... slight ... slight .. — ... ose — eo 
Polychromasia pa ... moderate... slight ... nil, .. — .. ee SE i ee 
Hemolysis in saline ... ... 0-45 per = vs cy, and — ave — ._... 0-45 per 
cent. cent. 


During the past week she has had another pyrexial attack, lasting five days, 
nd during that time she was distinctly jaundiced, though there were no bile, 
pigments in the urine. The red cell-count fell by over a million. 

Discussion.—Dr. E, A. COCKAYNE said that the patient’s condition had improved very 
nuch, and she was sent to the seaside for a time. She returned with the spleen much 
maller, but it had increased again, and now he felt that, on the whole, splenectomy 
vas the proper course indicated. 

1 During recent pyrexial attack. 
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Another point was as to the condition of the father, who had had a large spleen removed 
many years ago. In neither his nor the child’s case were the red cells fragile. 


Dr. PARKES WEBER asked whether the dose of spleen which was being given was 
considered to be a large or a small one. It seemed that on the Continent large doses 
of spleen had been given (with varying results) to diminish the number of red blood-cells 
in cases of splenomegalic polycythemia (erythremia). 

In the present case the diagnosis was most difficult. One could scarcely exclude the 
possibility that the splenomegaly might be of tuberculous origin, and the attacks of 
fever would fit in with that suggestion. Last year he (by the kindness of his colleague, 
Dr. E. Schwarz) watched the case of a little girl (R.R), aged 13 years, in whom, after 
a febrile illness of some kind, there was a moderate persistent splenomegaly. There 
had been pain and stiffness in the left calf (myositis of uncertain nature), which had 
quieted down. Negative Wassermann reaction. About two months after he (Dr. Weber) 
was asked to see her (on account of the splenomegaly) she died from tuberculous meningitis, 
and the necropsy showed tuberculosis of the spleen and left gastrocnemius muscle. In that 
case the splenomegaly had been the “ presenting symptom’ when Dr. Weber first saw her, 
though there were other tuberculous foci present. 


Dr. COCKAYNE (in reply to a query by the President} said that pig’s spleen was used in 
this case. He adopted the treatment on the advice of a colleague, but gave only half the 
dosage recommended, i.e., 2 oz. daily. 


Dr. E. STOLKIND said that he thought that X-ray treatment might also be attempted 
before splenectomy was decided upon. 


Amyotonia Congenita.—F. C. RoLEs, M.R.C.P.—W.S., male, aged 14 months. 
Brought to hospital in June, 1927, because of general backwardness. 

Past History.—Full-term normal labour; birth weight unknown; breast-fed till 
6 months old, then whole cow’s milk and water to 360 cals., also ‘‘ Robolein”’ and 
orange juice. Frequent bronchitis, first at 6 months, and “pneumonia and 
convulsions’ at 9 months. 

Family History.—Two older children quite normal; one miscarriage at four 
months about a year before this child was born. 

Condition in June, 1927, when aged 11 months: weight 11 lb. 14 oz.; unable to 
talk, sit up, hold his head up, stand, or grip objects. Tongue hung out and he 
slobbered. Head well-shaped, cireumference 174 in. . No cranio-tabes. All muscles 
of body and limbs atonic, those of the shoulder-girdle being particularly feeble, so 
that the child slipped through the grip when held up. Electrical reactions normal. 
Well-marked clubbing of fingers and toes. Thorax: pigeon deformity; ribs only 
slightly beaded. Heart: skiagram shows no gross abnormality. Spine: marked 
kyphosis, but skiagram shows no other lesion. Abdomen: flabby muscles which 
protrude on inspiration. Central nervous system: fundi normal; reflexes obtained 
with difficulty ; plantars flexor. 

Progress.—Has shown a slow but definite improvement, in spite of intercurrent 
influenza, varicella rubella, broncho-pneumonia, and a constant cough. Weight 25 lb. 
Is able to say “ Mum,” “Dad” and “ Doris”’ (his sister’s name), but gives vent to a 
great deal of unintelligible jabbering. Can pull himself up in the perambulator quite 
easily, but then falls forward. Cannot stand alone, but can stand for a short 
time while holding on to a chair. Still lacks control over muscles of arm and hand. 
Walks on toes—? over-compensated flaccidity, as he can be made to put his heels 
on the ground. 

Treatment—Cod-liver oil and ultra-violet light. 


“Acrobatic” Rickets Simulating Amyotonia—F. C. RotEs, M.R.C.P.- 
I. G., female, aged 2 years. Brought to hospital in November, 1928, on accoun! 
of weakness of the legs. 
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History.—A full-term child, birth weight 8 lb., breast-fed for three months. 
Nothing abnormal was noticed until she was 14 months old (June, 1928), when 
the mother found that her right knee was bending inwards with a turning outwards 
of the foot. The joints of the hands were very loose. She gradually became worse, 
until in October, 1928, she could not get up by herself and frequently fell, owing to 
her legs giving way. She had not gained weight for the last few months. Stood at 
age of 10 months, walked at age of 1 year and 8 months, talked at age of 11 months. 
Bronchitis following measles at 11 months, and a second attack in December, 1928. 

Family History.—Fourth child. Eldest died from “ peritonitis,” aged 6 months. 
Rest well. 

She was admitted to a medical ward as a case of “ rickets ? amyotonia congenita,”’ 
at the end of January, 1929. 

Condition on Admission.—Well-nourished child, anterior fontanelle just open. 
Dentition normal, except for discoloured and softened upper teeth. Tonsils slightly 
enlarged. Many discrete glands in submaxillary and anterior cervical region. Radial 
epiphyses not enlarged, bones of legs straight. Chest, pigeon-shaped : rickety rosary : 
Harrison’s sulcus. Heart normal. Lungs: a few coarse crepitations in root areas, 
and bronchial breathing at right root. Abdomen prominent: organs not enlarged. 
Liver displaced downwards one finger’s breadth. Neuro-muscular system: muscles 
very small and soft. Joints extremely lax. Hands can be dorsiflexed until fingers 
touch back of fore-arm. Hips can be fully flexed on abdomen with legs straight. 
[lyperextension and lateral movement possible at knees. Hypermotility of ankle- 
joints. Muscles of neck and trunk show fairly good tone. Sphincters: reflexes 
sensations natural. Muscular power: can walk without assistance but keeps both 
feet turned in (right more than left), and with knees flexed. Genu valgum. Gets up 
from sitting position by placing left leg under her, and with the help of both arms 
pushing herself to her feet. 

Skiagrams.-(1) Knees: “There are no definite signs of rickets but the bones do 
not appear normal in that there is slight lipping of the margin of the diaphysis of 
the femur, tibia and fibula on both sides.”” (2) Wrists and fingers : No bony lesion. 

Electrical reactions of limb muscles, normal in type. Chronaxie: 0-00074 
(condenser discharge)—a normal value. 

Treatment: Radiostol ; massage and movements. 

Progress: Definite improvement. Weight 23 lb. 


Dr. LIGHTWOOD said he thought it would be better if the case entitled “* Amyotonia 
Congenita”’ were re-labelled “ Rickets,’’as it seemed to be a clear case of that disease with chest 
deformity. He thought that the child seemed mentally backward, and the history confirmed 
this, for at 11 months of age it did not grip objects at all, and the tongue protruded. The 
second case shown by Dr. Roles seemed to be one of amyotonia congenita (Oppenheim’s 
disease), and it was interesting to note that the anterior fontanelle was still patent at 2 years. 
He did not suggest that delayed closure of the fontanelle was a point in the diagnosis of 
Oppenheim’s disease, but in an example of that condition which be had shown before the 
Section last year there was also delayed closure, although rickets had been excluded both 
clinieally and radiologically." Obviously, delayed closure of the fontanelle was a point more 
diagnostic of rickets than of amyotonia congenita. 


1 See Proceedings, 1928, xxi (Sect. Study of Dis. in Child.), 60. 
































Section of Weurology. 


[April 11, 1929.] 


DISCUSSION ON DISSEMINATED ENCEPHALO-MYELITIS. 


Dr. W. J. Adie’: If a neurologist whose education ceased at the beginning of the War 
happened to attend our meeting to-night he would hear much that would puzzle him. I am 
thinking of one such as the great master who said, not so many years ago, that “ while the 
general physician may imagine he is also a neurologist, the true neurologist does not pretend 
to know anything of internal medicine or its problems.” If we had to complete the education 
of this former colleague, how should we set about it? How should we explain that we are 
now interested in subjects so far beyond his thoughts as, for example, epidemiology or 
immunity ? Perhaps the best way to prepare him for this discussion would be to remind him 
of acute poliomyelitis and rabies, and then tell him the startling story of encephalitis 
lethargica, giving him the evidence, epidemiological, histological and experimental, which 
leads us to believe that these diseases and some others are caused by different members of 
a group of similar, probably living, agents that we call filter-passing viruses. 

He knew herpes febrilis as an unimportant eruption on the lips in various dissimilar 
infections ; we should tell him that we now believe it to be caused by a specific virus, that in 
animals this virus is not confined to the skin and mucous membranes, but may invade the 
central nervous system—another ectodermal tissue—and produce lesions that differ in no 
essential from those of encephalitis lethargica, poliomyelitis and other diseases of man. 

If we asked him about the relation of the acute infectious fevers to acute inflammation 
of the brain and spinal cord, he would probably say that encephalitis and myelitis, as distinct 
from lesions due to softening, were extremely rare, but that they had been described as 
complications of the infectious fevers. We should then inform him that encephalitis and 
myelitis have been observed very frequently in recent years after measles, chickenpox, 
mumps, vaccination, and other infections, and we should advise him to attend to what he might 
hear during this discussion of the «etiological relation of the nervous to the infectious disease. 
The name “ acute disseminated encephalo-myelitis ’’ would not be new to him, but he would be 
interested to hear that the incidence of this disease had recently assumed almost epidemic 
proportions. 

We begin our discussion agreeing that acute encephalitis and myelitis, alone or in 
combination, have occurred with unusual frequency within recent years. When matters of 
epidemiology and pathogenesis arise, references to the acute infections of the nervous system 
in which the grey matter is especially attacked—encephalitis lethargica, poliomyelitis, rabies 
and the rest—will not be out of place; but in clinical matters we should, I think, confine 
ourselves to the conditions that our reference is intended to cover, in which inflammation, 
diffuse or disseminated, affects chiefly the white matter of brain or cord—that is to say, to the 
encephalo-myelitis that may follow vaccination, measles, chickenpox, and other infections, or 
arise without any apparent preceding disease—and to the conditions that have been described 
is acute disseminated encephalo-myelitis, myelitis with optic neuritis, or neuromyelitis optica. 

The clinical features of the encephalitis that follows vaccination are well known ; from eight 
to fourteen days after a successful vaccination—it is usually a first vaccination—the child 
becomes acutely ill with symptoms of a general infection ; after a stormy onset with repeated 
convulsions, there appear signs of damage to the brain, crania] nerves or cord; the optic 
nerves are sometimes affected. The mortality is about 30 per cent.; in those that survive the 
limb palsies become spastic and then as a rule clear up completely. 

The symptoms may be the same when acute encephalo-myelitis follows measles, chicken- 
pox or some other specific or less definite infection, also, when, as often happens, it occurs 
without apparent cause; this is not surprising, for the lesions in the brain and spinal cord 
we identical, whatever the initial infection. The following case will serve as a basis for 
descriptions of a group in which the course is less acute and the lesions are more widely 
disseminated. 

I saw a small boy six weeks after the onset of his illness, which had begun with severe 
1euralgic pain in the upper jaw. A fortnight later he had begun to see double; three weeks 
ater he had begun to feel “ pins and needles ”’ in the left hand and foot, and the legs became 

1 This communication has been abridged. 
JULY—NEUR. 1 
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weak. When I saw him he complained of headache, his speech was slurred and he was just 
able to walk. He presented signs of damage to the third, fifth and séventh cranial nerves 
and had difficulty in swallowing ; the limbs were very weak, the tendon reflexes feeble, the 
plantar responses extensor. He was admitted to hospital, where he died about two months 
after the onset of his illness. 

As this was a fatal case, I mention another in order to illustrate a common and 
characteristic feature of the disease, namely, rapid and complete recovery from alarming 
symptoms. 

Just a year ago I saw a young woman with fever, severe headache, very severe neuralgia 
in the left face and upper jaw, and difficulty in swallowing; ocular movements were grossly 
defective, the corneal reflex was absent on the left side, the limbs were weak and spastic ; 
the plantar responses were extensor.” Within a fortnight she felt well, but the plantar 
responses were still extensor. I saw her again a week ago. She was perfectly well and 
free from organic signs. 

It is probable that most of our time will be occupied with clinical matters; but there are 
some general considerations even more worthy of our attention :— 

(1) There is good evidence for the belief that encephalitis lethargica, poliomyelitis, rabies 
and a number of other diseases in this group are caused by living agents—neurotropic 
viruses that multiply in the substance of the nervous system. This is not proved; there 
are other possibilities, but this assumption will best serve my present purpose. In this 
group the main incidence is on the (ectodermal) grey matter, but mesodermal tissues are 
attacked and the histological changes are admittedly inflammatory. 

What is the relation of this group to the one that especially concerns us to-night, in 
which the main incidence is on the white matter? Is encephalitis, following measles, 
etc., also caused by a neurotropic virus? The grey and white matter groups are analogous 
from the fact that ectodermal structures are affected in both, but will histologists agree that 
the changes in the second group are also inflammatory? Epidemiological and clinical 
features suggest that a similar cause is at work: on the other hand, we must remember that 
attempts to convey infection to animals have not yet been successful in the second group; 
the reason for this may be that man is the only susceptible animal. On the whole, 
though proof is lacking, I think we shall be inclined to agree that this form of encephalitis is 
due to a neurotropic virus, similar at least to those that cause encephalitis lethargica and 
allied diseases. 

(2) What is the relation of acute encephalitis to the infectious disease it complicates ? 
Is the vaccine virus itself neurotropic ? May the organism that causes measles or chickenpox 
become neurotropic under certain conditions? Is it correct to speak of “* measles ence- 
phalitis,” or “ chickenpox myelitis,’’ or is it the same virus whatever the original infection ? 
Levaditi used to think that the vaccine virus itself was neurotropic, and so did Turnbull, but 
I think that Turnbull has now altered his mind. 

It is not for me to attempt to answer these difficult questions: my surmise is that the 
virus is the same, whatever the original infection. 

(3) What is the relation of the more diffuse forms of encephalitis to the disease we call 
acute disseminated encephalo-myelitis? Is this also due to a neurotropic virus? If we 
admit it for one I think we must admit it for the other. 

(4) If so—and now you will see where our conclusions are leading us—what is the relation 
of acute disseminated encephalo-myelitis to disseminated sclerosis? Is disseminated 
sclerosis also caused by a filter-passing virus? Is it, as Perdrau seems to believe, caused by 
the same virus that produces al] the other diseases we are discussing, in which the 
white matter is mainly affected and demyelination occurs ? 

We are quite willing to believe that disseminated sclerosis is caused by something we are 
beginning to understand, but our elinical knowledge of the two conditions makes it very 
difficult to believe that they are caused by the same virus. The histological changes may be 
identical in both, but we cannot attach decisive weight to that finding. It is sometimes 
impossible to distinguish epidemic encephalitis from poliomyelitis and the latter from rabies by 
means of histological examination : are these, then, all caused by the same virus ? 

The answer to the question must be, I think, that disseminated sclerosis is probably 
due to a virus belonging to the same group as those that cause diffuse and disseminated 
encephalitis, but that the evidence does not prove that it is the same virus. 

(5) If disseminated sclerosis is caused by a living virus, what of that common condition, 
acute retrobulbar neuritis of unknown origin? I do not think neurologists are likely to 
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disagree with me if I say that there is only one known, proved, common cause of this 
condition, and that is disseminated sclerosis. 

It is true that other signs of this disease are very often, indeed usually, absent when the 
patient is seen for the first time. The reason for this, doubtless, is that acute retrobulbar 
neuritis is frequently the first manifestation of the disease, and that years,even decades, may 
elapse before other symptoms appear. I found recently, on going over my notes, that of 39 
cases in which the diagnosis of disseminated sclerosis was certain, 20 began with an attack 
of retrobulbar neuritis. The interval between this and the next subjective symptom 
varied from a few weeks up to 14, 15, 22, and 24 years in some of the cases. If 24 years, 
why not 54? In other words, may not an attack of acute retrobulbar neuritis be the sole 
manifestation in a lifetime, of infection by the virus that causes disseminated sclerosis ? 

(6) If demyelination is to be our criterion (I do not think it is a safe one) are Schilder’s 
encephalitis and allied diffuse cerebral diseases also due to neurotropic viruses ? 

(7) I have said nothing of herpes zoster, infective polyneuritis, Landry’s paralysis and other 
acute inflammations of the nervous system that are germane to our subject, but I have 
said enough to indicate the lines along which our discussion might proceed. _ 


Dr. J. G. Greenfield: From a pathological standpoint the conditions which are under 
discussion are the so-called “ periaxial’’ or demyelinating inflammations of the nervous 
system. These form four main groups: (1) Disseminated sclerosis. (2) Diffuse myelitis 
(often associated with affection of the optic nerves and then called neuroptico-myelitis or 
Devie’s disease). (8) Schilder’s form of encephalitis; and (4) the acute disseminated 
encephalo-myelitis which follows vaccination, measles, and probably other conditions. The 
last three groups are much more closely related to one another than to disseminated 
sclerosis, although there are some points common to all. The lesion in the optic nerves is a 
diffuse one in Devic’s disease, and in some cases of Schilder’s encephalitis, whereas in 
disseminated sclerosis it is a more patchy lesion, and is often confined to one optic nerve or 
one tract. The areas of demyelination are strictly perivascular in post-vaccinal 
encephalo-myelitis and also in the early stages of Schilder’s encephalitis; in fact the 
lesions in the pons in the two diseases may be almost indistinguishable. Another point of 
similarity between these two diseases is the tendency to karyorrhexis of the neuroglial 
cells in the lesions, which I have described in Schilder’s encephalitis, and upon which 
Perdrau has laid considerable stress in post-vaccinal encephalo-myelitis. In the latter disease 
and in diffuse myelitis there is often intense perivascular infiltration in areas which show no 
sign of demyelination. In the cases of Devic’s disease which I have examined, this has 
been so widespread that in every section, from whatever part of the nervous system it was 
taken, at least one cuffed vessel could be seen. In the case reported by Beck this 
cuffing was found throughout the brain, although no demyelination could be seen above the 
spinal cord, except in the optic nerves and chiasma. 

In post-vaccinal encephalo-myelitis and in Schilder’s encephalitis, however, the occurrence 
of perivascular cufling is very capricious. It is intense in one case and absent or almost 
absent in another. The same is true of the encephalo-myelitis which follows measles. The 
reason for this variation is very obscure. It does not appear to be due to any difference in 
the intensity of the disease process, as cases which are similar in the length of history and 
the apparent acuteness of the illness, may present the greatest dissimilarity in this respect. 

We are still completely without knowledge as to the cause of these diseases. It was at 
first thought that post-vaccinal encephalo-myelitis was due to the virus of vaccinia, but this 
idea has been practically given up in favour of the theory that it is due to the activation of a 
pre-existing virus by the exanthem. This theory is supported by the similarity of the 
pathological picture in the encephalo-myelitis which follows measles, and I am able to 
bring forward still further evidence of the same kind in the examination of the nervous 
system in two cases of myelitis following influenza, which were recently in the National 
Hospital. 

The clinical history of both cases was very similar to that of the cases of myelitis 
following measles of which I spoke in December. In one case there was such complete 
loss to heat and to pain that a hot-water bottle was allowed to cause a burn, and yet 
there was no loss whatever of tactile sensibility. This patient recovered power and sensation 
in his legs, but died from bed sores and cystitis. In the other case, in which death occurred 
on the fifth day after the onset of paralysis, lesions were found in the brain, as well as in the 
spinal cord. The characters of the lesions were identical with those of post-vaccinal and 
measles encephalo-myelitis. 
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As to the pathogenesis of these diseases, the view has been put forward, especially 
by Dawson, with regard to disseminated sclerosis, and by Perdrau in the case of 
post-vaccinal encephalo-myelitis, that the noxious agent (virus, enzyme, or toxin) is carried 
by the blood-vessels to the brain and spinal cord. But the distribution of the lesions 
round the surface of the cord, as in post-vaccinal encephalo-myelitis, and round the walls 
of the ventricles, as in this disease, in Schilder’s encephalitis and in disseminated 
sclerosis, suggests that the noxa may be distributed by way of the cerebrospinal fluid. If 
so, it could reach the small vessels equally well by passing along the perivascular spaces, and 
thence out into the nervous tissue. In fact, the distribution of the demyelination in post- 
vaccinal encephalitis, which usually affects the whole length of a vein so far as it can be 
traced, is much more suggestive of a spread of the noxa by the perivascular spaces than by 
the blood-stream. 
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Dr. George Riddoch referred to the impossibility, from incomplete knowledge at the 
present time, of delimiting the symptomatology of encephalo-myelitis due to virus infection. 
He described cases he had seen during the recent influenza epidemic. In three, polyneuritis 
alone was present; in two, polyneuritis was associated with ophthalmoplegia, and in one there 
was asymmetrical crural neuritis with severe pain, the proximal muscles of the lower 
limbs being most affected. There were three cases of ophthalmoplegia alone, and one with 
right hemiparesis and lethargy, the only probable instance in the series of encephalitis 
lethargica. Two cases of severe myelitis occurred, two of fits and one of gross 
alteration in behaviour. The cerebrospinal fluid had been examined in some of them; 
no marked abnormality was found. The tendency in all was to recovery, with or without 
persisting disabilities. 

Whilst he realized that there was insufficient evidence to justify the inclusion of this 
miscellaneous collection of cases within the group which formed the subject for discussion, 
he suggested that some or all of the neurological complications of so-called influenza might, 
in the future, prove to be due to virus infection. 


Dr. Russell Brain described a case of neuromyelitis optica which had come under his 
observation, and compared with it a case of acute disseminated meningo-encephalo-myelitis. 
He expressed the view that it was justifiable to differentiate a group of acute forms of 
disseminated encephalo-myelitis, characterized by a fulminating or acute onset, pyrexia, 
delirium, and, often, meningeal signs. This group would include the forms of encephalo- 
myelitis complicating the specific fevers, and similar conditions occurring without any evident 
predisposing cause. 

The principal difficulty lay in deciding the relationship between neuro-myelitis optica and 
disseminated sclerosis. "Whereas the acute forms of the former suggested that it was a self- 
limited disease distinct from disseminated sclerosis, there were subacute or slowly progressive 
cases of which it seemed impossible on clinical grounds to say whether they were due to the 
one condition or the other. 

It was possible that the difference between the two conditions lay not in the virus but in 
the degree of immunity evoked in the host, perhaps by different doses of the same virus. 
A large dose which was not fatal might produce a lasting immunity, in which case recovery 
would occur, as in neuro-myelitis optica: whereas if immunity were incomplete there might 
be a chronic progressive course as in disseminated sclerosis. 


Dr. F. Parkes Weber said that the rare nervous paralytic complications of influenza 
(and even the so-called “ rheumatic” paralyses of ocular muscles) had some possible bearing 
on the subject of discussion. He referred to two cases of paralysis of the anal sphincter 
associated with severe influenza—in one case occurring during recovery from influenzal 
broncho-pneumonia in a middle-aged man. The problems of herpes zoster likewise had 
something to do with the subject of discussion. He (Dr. Weber) suggested that so-called 
** arsenical herpes zoster’ was ordinary herpes zoster, in which an unknown virus of herpes 
zoster in the body had been in some way “ activated ” by the arsenic (taken as a medicine or 


.otherwise). 
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Dr. D. McAlpine said that Dr. Greenfield had alluded to cavitation and perivascular 
lymphocytosis outside the demyelinated areas in neuromyelitis optica and their absence in 
disseminated sclerosis. These changes occurred in the acuter cases of disseminated sclerosis. 
He (the speaker) had seen them in two eases in which death had occurred at the end of 
eleven and thirteen months respectively. With regard to the changes in the cerebrospinal 
fluid in acute disseminated encephalo-myelitis, these might be similar to those found in acute 
cases of disseminated sclerosis, namely an increase in the cell-count, with some form of 
Lange curve. Disseminated sclerosis rarely occurred under the age of 15; in two cases which 
he had seen, there was a clinical picture of acute disseminated sclerosis, but the ages of 
the patients were 12 and 14 respectively, and this fact had led him to diagnose acute 
disseminated encephalo-myelitis. He believed that this disease might finally result in 
a clinical picture indistinguishable from disseminated sclerosis,except that no further relapses 
occurred, the patient having acquired a permanent immunity as a result of the initial attack. 
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Ulcerative Condition of Throat and Nose. ? Actinomycosis. Case for 
Diagnosis.— MORTIMER WOOLF, F.R.C.S.—This patient is a butcher who, for the 
last two years, has had an affection of the throat, with much ulceration and much 
overgrowth ; it has spread up the Eustachian tubes and has affected the larynx 
and nose. The patient is very deaf. The palate seems to be disappearing at the 
posterior part. As a guess, I have diagnosed actinomycosis. A scraping has been 
taken to see whether a mycelium is present, and report the result at the next 
meeting. The condition seems to be too widespread to be epithelioma. In my 
experience, epithelioma is a local condition spreading towards the centre, rather 
than a symmetrical condition spreading outwards. Again, there is almost too 
little pain to indicate a diagnosis of tubercle, and there are large masses of 
glandular swellings on both sides of the neck. The patient has had large doses 
of iodides. The condition is now stationary. Is radium treatment likely to do 
harm, or to do good? 

Discussion.—Mr. HERBERT TILLEY said that about 15 years ago there had been a case 
at University College Hospital which Dr. Lieven, of Aix la Chapelle, considered to be one of 
syphilis of the hard and soft palate. Blood taken from the patient’s arm, however, had been 
Wassermann negative, as was the blood in the case under discussion. Yet, in spite of the 
negative reaction, Dr. Lieven felt certain that the lesion was one of tertiary syphilis. No 
improvement had followed antisyphilis treatment, and the disease extended. Eventually the 
Bacillus mallei was isolated by the pathologist in University College Hospital, and the 
diagnosis of chronic glanders was established. Later, other lesions had appeared in the skin, 
and the patient had died. The case now shown might be of a similar kind. At present 
the condition resembled epithelioma, but the long history and extensive distribution seemed 
to negative that idea. 

Mr. FRANK ROSE said that his impression was that this was a case of neoplasm, and this 
impression was strengthened by the presence of the mass of hard glands in the neck. 

Mr. H. BELL TAWSsE (President) said that if he had been asked to give a diagnosis, 
without seeing a microscopic section, he would have had no hesitation in saying that this was 
malignant disease. The fact that it was bilaterally symmetrical did not exclude that view, 
and the stony hardness of the glands supported it. He had had a similar case in which the 
condition had gone on for nine months, and then the patient had died. The microscope had 
confirmed the diagnosis of malignancy. 

Mr. MORTIMER WOOLF, in reply, said that apart from the local condition, the man 
seemed to be in good health. 


A Large Diverticulum of the Esophagus at its Lower End : [Skiagrams 
Shown].—A. J. Wricut, F.Rk.C.S.—The patient, a boy, when first seen two years 
ago, at the age of 7, gave the history of inability to swallow solid food from birth. 
Attempts to do so always resulted in vomiting. He was undersized and ill- 
nourished. X-ray examination and cesophagoscopy disclosed a stricture in the 
lower third of the cesophagus. This was dilated with bougies, with a resulting 
temporary improvement in the swallowing. The dilatation was repeated one year 
later, and it was only recently that, on taking a skiagram in the recumbent position, 
the diverticulum was discovered. 

Mr. Wright showed other skiagrams of cases of malignant stricture of the 
cesophagus in order to demonstrate the mapping out of the stricture obtained by 
taking the picture with the patient in the horizontal position] . 


Discussion.—Mr. STANLEY GREEN said that he had been doing X-ray work for thirty 
vears and he thought that this method constituted a great improvement. 
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Mr. F. H. WESTMACOTT said that he had seen a similar case, under Mr. Burgess, in the 
Manchester Royal Infirmary. The patient was a woman, who, from childhood, had always 
had difficulty in swallowing. Her mother, who had the same difficulty, had gradually 
wasted away from starvation. The patient under Mr. Burgess was so greatly distressed 
that she had threatened to commit suicide and had, in fact, once cut her throat, but had been 
saved. Mr. Burgess had opened the stomach and dilated the cardiac end of the esophagus. He 
had pulled down the esophagus, which he found to be elastic, cut off the pouch and attached the 
gullet to the cardiac end. The operation had proved to be successful, and the patient could 
now swallow well and was putting on weight weekly. The present case might be treated in 
the same way. 

Mr. E. WATSON-WILLIAMS asked whether Mr. Wright raised the patient’s pelvis. He 
himself had found it difficult to get an exact definition of the lower border of the cesophageal 
stricture, even by that means. 

Mr. WRIGHT (in reply) said that he thought only one case of the kind had been operated 
upon and that had had a fatal result. This boy was just about holding his own, so he 
(Mr. Wright) did not advise operation at present. In reply to Mr. Watson-Williams, he 
thought the mistake was in not getting the patient to swallow the material while actually 
lying down. 


Carcinoma of Upper Part of C&sophagus Treated by Radium. 
SOMERVILLE HaAstiInGcs, M.S.—On November 29, 1928, a man, aged 65, was 
admitted to hospital complaining of difficulty in swallowing, increased during the 
last three months. A erateriform ulcer, about the size of a florin, was seen on the 
posterior wall of the cesophagus, with its upper border about three-quarters of an inch 
below the lower border of the cricoid. The cesophagoscope could be passed beyond 
it and the rest of the cesophagus appeared to be normal. A portion removed for 
microscopic examination was described as a squamous carcinoma. 

As the physician reported adversely on the cardiac condition, a radical operation 
was considered inadvisable, and the use of radium was decided upon. 

On December 14, 1928, an incision 43 in. long was made along the anterior 
border of the sterno-mastoid, from the sterno-clavicular joint upward. The infra- 
hyoid muscles and larynx were separated by blunt dissection from the sterno-mastoid 
and great vessels. On reaching the fascial interval, between the oesophagus and the 
pre-vertebral muscles, the small hard growth could be easily felt, but no glands 
were encountered anywhere. Hight radon tubes, containing a total of 22 milli- 
curies, were inserted transversely in the pre-vertebral fascia behind the growth, 
the silk threads attached to them were buried in the wound, the skin was sutured, 
and two extra sutures were inserted and left untied, to close the wound after the 
removal of the radon tubes, which was carried out on December 20, six days later. 
The wound healed by first intention, but an attack of erysipelas of the face 
supervened, for which anti-streptococcal serum was administered. 

On January 6, 1929, the cesophagus was again examined. No growth of any 
kind was seen and the mucous membrane appeared to be normal, but the previous 
situation of the growth could be made out, with difficulty, by the slightly paler colour 
of the mucous membrane. The patient’s weight had increased by six pounds and 
he was swallowing perfectly. 


Discussion.— Mr. J. A. GIBB asked how Mr. Somerville Hastings gauged the number of 
radium tubes to be placed in the growth. He (the speaker) had a similar case which he 
could treat in the same way and he would like some guidance. 


Mr. F."H. WESTMACOTT said that a fortnight ago he had treated in this way a growth 
the size of a filbert nut, in the post-cricoid area. He had laid it bare, and put in six radon 
tubes with platinum covers, about 1 cm. apart, each tube containing 1-2 millicuries. The 
patient had progressed favourably. He (the speaker) had left a small opening in the wound 
for drainage in case leakage occurred. He had taken them out a week later as the wound 
had healed, with the exception of the lower end. On the tenth day, however, the patient had 
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had a profuse hemorrhage and died from ulceration of the carotid artery. Care must be 
taken not to place a tube near the carotid. He wondered whether that artery should be tied 
at the time of operation, as he had had a similar occurrence three years ago in a case which 
he had treated in the same way. The patient in that case also, had died from ulceration of 
the carotid, and after death a radon tube had been found in the vessel wall. 


Sir JAMES DUNDAS-GRANT said he would suggest Mr. Trotter’s plan of detaching the 
sterno-mastoid and stitching it down over the bundle of vessels so as to separate them from 
the pharynx. 

Mr. WESTMACOTT said that he had done this, but even then, the radium tube was so near 
the vessel wall that the artery had ulcerated within ten days’ time. 

Mr. F. J. CLEMINSON (replying for Mr. Somerville Hastings) said that the needles or 
tubes were spread over an area larger than the growth. The patient had been examined 
by the cesophagoscope recently, and no growth had been seen. 

The whole question of carcinoma in the post-cricoid and epi-laryngeal regions had 
assumed a more rosy aspect recently; it had been found that epi-laryngeal growths of 
considerable size would disappear under radium treatment. If one carried out the stages of 
the operation for lateral pharyngotomy, as described by Trotter, up to the point at which the 
pharyngeal wall was ready to be incised, and then, instead of incising, placed the radon or 
radium tubes in position, the results were likely to be remarkably good. He had seen that 
morning a case of carcinoma of the aryepiglottic fold. Six weeks ago its size was about that 
of the terminal joint of the index finger, and it had been treated in this way. The growth 
had disappeared when examined, for the first time, a fortnight after the insertion of the 
tubes. The tendency was to use a smaller dose over a longer period of time, rather than a 
larger dose for a shorter time. 


Pachydermia Laryngis.—D. R. PATERSON, M.D.—Male, aged 40, Greek, 
formerly a seaman, became hoarse ten years ago after influenza. First seen six 
years ago when region of glottis on right side was occupied by fleshy swelling. Iodide 
of potassium given without result. Patient came under observation again nine 
months ago, with stridor, for which tracheotomy was performed. The laryngeal 
swelling was much larger and the anterior half was greyish-white in colour: some 
movement on phonation; left cord fleshy looking. |Wassermann (several times), 
negative. Pieces removed by punch, reported on by pathologist: “ diffuse growth 
with much hyaline or keratinized epithelium ; gives impression of being more of 
a thickening, as in pachydermia, than a neoplasm.” 


Discussion.—Dr. D. R. PATERSON said that the appearance, when the patient was first 
seen six years ago, was like that of hoar frost covering the upper surface of the right vocal cord. 
Later, this had extended to the under surface, and later still, the cord appeared to be 
a fleshy cushion with the underlying tissue involved, and a white irregular warty covering. 
Subsequently its enlargement became so great as to necessitate tracheotomy. Rosenberg 
had first described this condition as “‘ pachydermia with white swellings of the larynx,” 
and more recently I’inder had recorded a case under the title “ Keratosis of the Larynx ” 
(Sitzungsberichte Oto-laryng. Gesell., Berlin, 1924). Very few cases were found in the 
literature. Finder regarded the diffuse form of keratosis as very rare,though the variety with 
circumscribed areas of snow-white colour was more often met with. The etiology was 
altogether obscure; the change was usually limited to one cord, and was not always confined 
to regions of squamous epithelium, but invaded parts lined with the ciliated form. The 
local appearance usually raised the question of malignant disease. Treatment was without 
result. 

Sir JAMES DUNDAS-GRANT said that this growth had the characters of a very large 
wart, and might be named “ pachydermia verrucosa gigans.”’ It was so pendulous that there 
should be no great difficulty in relieving the dyspnea by removing the greater part, with 
a view to microscopical examination, which might clear up the question of malignancy. 
The patient might thus be enabled to breathe without the tracheotomy tube. 


Mr. W. STUART-LOW said he advised that the growth should be removed as thoroughly 
as possible. 
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Mr. C. S. RrpouT asked whether there was any reason against doing thyro-fissure here 
and removing the cord. Considering the symptoms, that would seem to be a wise procedure. 


Dr. JOBSON HORNE said he would not have described the case as one of pachydermia 
laryngis. There was a definite growth in the region of the glottis on the right side, apparently 
above the cord. As the outcome of a chronic laryngitis, associated with this growth of long- 
standing, hyperplasia of the mucosa had taken place. He advised removal of the growth. 


Mr. HERBERT TILLEY said he had never seen an epithelioma so definitely mobile as this, 
and he would not hesitate to treat the case by laryngo-fissure. 


Dr. PATERSON, in reply, said that “ keratinized” was the term used by the pathologist, 
and the amount of keratinization was explained by the thick layer of horny epithelium. 
He (the speaker) was inclined to agree that the best treatment was to split the larynx and 
excise the growth. He had several times punched pieces out with Krause’s curette, but free 
removal was not possible by that means. 


Plasmocytoma of the Naso-pharynx. MICHAEL VLASTO, F.R.C.S. 
Patient, male, aged 57, was being treated by his dentist in February, 1929. The 
dentist remarked that there was something growing at the back of the throat. 

Projecting from beneath the free border of the soft palate on the right side, 
could be seen a pinky-red tumour. It appeared to be coming from the right 
posterior choanal region, and at first was taken to be a choanal polypus. The 
colour, however, was not that of a polypus and no connexion could be made with 
the right nasal fossa. A piece was removed for microscopical examination. 
Under general anesthesia, the tumour was found to be firm, smooth and 
sessile, with a pedunculated projection under the free margin of the soft palate. 
The site of attachment appeared to be the right lateral pharyngeal wall in front of 
the Eustachian tube. 

Dr. Elworthy believes the tumour to be a plasmocytoma rather than a small- 
celled: sarcoma. ' 


Discussion.—Dr. JOBSON HORNE said the case was too important to be passed over 
without some appreciation. For many years past he (the speaker) had repeatedly expressed 
the opinion that sarcoma was a term used rather too freely with reference to growths in the 
naso-pharynx, and that not a few of such growths thus named “ sarcomata’’ were not 
malignant, with the result that credit was sometimes taken for curing malignant disease when 
such disease had not existed! This case supported his view that the nomenclature of growths 
in the naso-pharynx required revision. 


Mr. NORMAN PATTERSON said he would advise radium treatment for this case. It would 
do no harm and might cause the disappearance of the growth. 


Mr. FRANK ROSE said he would not advise treatment by radium; he would advise the 
entire removal of the growth if possible; its exact nature could then be ascertained. It 
might be removed by a snare. 


Epithelioma of Tonsil; Treatment by Selenium and Radium.- 
E. WATSON-WILLIAMS, M.C., F.R.C.S.Ed.—Patient, male, aged 80, came in 
November, 1927, complaining of pain in right ear for six weeks, worse on swallowing, 
and recent trismus. A gland the size of a chestnut had been present for two 


1In view of the infrequency with which such cases are shown before the Section, the following 
quotation from Ewing’s ‘‘ Neoplastic Diseases" may be of interest :— 

‘In a rather numerous group of tumours of mucous membranes and lymph nodes, the growth is 
composed exclusively of plasma cells. Considering their comparative frequency and rather peculiar 
clinical course, they have received inadequate attention. The growths occur chiefly in the naso- 
pharynx, alveolar borders, tongue, lips and cervical lymph nodes. The course is relatively slow, but 
they may recur after extirpation and become associated with a chronic cachexia. They are commonly 
classed as lymphosarcoma, but being, as a rule, benign processes with very indistinct neoplastic 
properties, it is highly importan} that they should be separated from the malignant lymphosarcomata. 
The structure presents a diffuse growth of more or less typical plasma cells,’’ 1928, 3rd ed., 420. 
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years, fixed to the sterno-mastoid. The right tonsil showed a hard ulcer. Biopsy 
report,  epithelioma’’; Wassermann, negative. In this case of a frail old man no 
operation could be considered. Treatment has begun with injections of selenium 
(5 ¢.c. of 1/2000 twice weekly), relief from pain following the first. In all, 250 c.c. 
were given. The gland decreased in size, but the ulcer tended to get slightly larger. 
On March 2, 1928, under general anesthesia I inserted five needles containing each 
10 mgm. radium, 0°3 mm. platinum sereen, for twenty-four hours (1,200 millicurie- 
hours); a brisk reaction occurred. Two months later a small indolent ulcer was 
present in the upper pole of an otherwise apparently normal tonsil, but severe pain 
necessitated opium. From that time the condition improved ; in September, 1928, 
healing was complete. To-day the tonsil region shows only slight scarring; the 
gland remains small; the patient has no pain and opium is no longer necessary. 

Discussion.—The PRESIDENT asked what was supposed to be the effect of the selenium 
part of the treatment. 

Dr. D. R. PATERSON said the pharynx of this patient seemed to be very satisfactory, and 
the scar was small and mobile. He had seen an excellent series of cases at Birmingham 
General Hospital which had been treated by radium; the results were better than those he 
had seen elsewhere. Previously he had taken a gloomy view of radium treatment of 
epithelioma of the pharynx, but he now felt much more hopeful about it, especially since 
longer exposures were possible and there were effective means of protecting surrounding 
tissues from damage. 

Mr. WATSON-WILLIAMS, in reply, said that the first part of the treatment was by 
injections of selenium, for the relief of pain, a purpose for which one could generally rely on 
this remedy in malignant disease. He had used it regularly for ten years, with very 
satisfactory results, though the number of cases was very small in which, when used 
alone, it appeared to effect a complete cure. Under selenium treatment the ulcer had become 
cleaner, but had not decreased in size; the gland had become much smaller. At the present 
time the patient did not desire an operation, and he (the speaker) thought the patient was 
right. His chance of living two or three years was probably as good without an operation as 
it would be after one. 


Lupus of the Nasal Septum.—Haroup Kiscu, F.R.C.S.—Patient, female, 
aged 34. History of four weeks’ left-sided nasal obstruction, and of occasional bleeding 
for a few months. Frontal headaches at times. On examination, there was a diffuse 
infiltration of the left side of the septum with a tendency to bleed on manipulation. 
The remaining portions of the nose, pharynx, larynx, naso-pharynx and mouth were 
normal. A portion removed for examination showed chronic inflammation only. 
The Wassermann reaction was negative. Further sections were then made, and 
giant-cell systems were found. No tubercle bacilli have been demonstrated. 

Discussion.—Mr. W. STUART-LOW said that the epiglottis showed some early evidence of 
implication, thus confirming the diagnosis of lupus. The upper edge was congested, reddened, 
and somewhat swollen. 

Dr. D. R. PATERSON asked whether any Member had had experience of the use of 
diathermy in cases of lupus of the nose. 

Mr. W. J. HARRISON said he had operated on several cases of that type by diathermy, 
and the results were very satisfactory. The operations had been carried out under local 
anesthesia. Frequently, several applications were necessary before the whole area was 
treated. There was an interval of from a week to ten days between each application. 

Mr. O. POPPER asked whether Finsen light through a suitable speculum could not be 
applied in this case. He had sent to the skin department of the University College Hospital 
a case of lupus of the skin around the ear, and the result of the light treatment was 
remarkably good. 


Mr. TILLEY said that treatment of nasal lupus by diathermy had been carried out 
successfully, especially in France. In the cases which he had seen in Paris, local anesthesia 
had been employed. 
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Mr. KiscH, in reply, said he disagreed with Mr. Stuart-Low; he had examined the 
epiglottis and larynx, and could not satisfy himself that there was any pathological condition 
present. He had used the benzyl cinnamic ester, as he had had considerable success with it 
in cases of lupus. He had intended to treat this patient by diathermy. 


A New Endo-rhinoscope or Salpingoscope.—Shown by P. WATSON- 
Wiuuiams, M.D.—A drawing of the endo-rhinoscope image, as seen in a case of 
right antral sinusitis, was exhibited. With the instrument passed through the right 
nasal passage a definite stream of muco-pus was seen escaping from the right middle 
meatus, passing outwards and downwards, and forming a sign characteristic of 





Right antral discharge seen by endo-rhinoscope (Dr. P. Watson-Williams’s case). 


antral discharge. The diagnosis was subsequently confirmed by the suction syringe 
before this sinus was opened and drained per nasally. A diagrammatic scheme or 
outline of the right and left images was shown, together with the findings of the 
stream of pus from the antrum. 

This endo-rhinoscope (modelled on Holmes’ salpingoscope) affords an excellent 
upright view of the regions under inspection and gives a wide field. 

A Safety-pin removed from the Left Bronchus by a Fortunate 
Manceuvre,—F RANK ROosE, F.R.C.S.—The pin (open) lay point up, as shown by a 
skiagram. 

An attempt (at which I was not present) was made to remove it, but the point 
dug in and the operator desisted. 

When making my own attempt at removal and passing the bronchoscope up and 
down the left bronchus I could see only mucus. Then the guard of the pin came 
into view, from which I inferred that the bulk of the pin lay in asecondary bronchus. 
I seized the guard, which was all that was visible, and pulled on it, but nothing 
happened, because the point of the pin was engaged and firmly fixed in the bronchial 
wall. Still holding the pin with the forceps, I pushed it downwards and outwards 
towards the chest wall; I then rotated it on its axis and pulled gently, and it 
came out closed. The pin (shown) has not been touched since it was removed. 
I have wondered whether the procedure would succeed in another similar case; I 
am inclined to regard its success in this instance as due to sheer luck. Chevalier 
Jackson mentions sixteen separate methods of extracting an open safety-pin, but 
this is not among them. 





Dr. D. R. PATERSON said that this was a recognized method of closing a safety pin. 
Grasping the pin by the guard and pushing it down into the semi-rigid secondary bronchus 
would bring point and guard together, and the chances were that a half-turn round would 
make them engage. 
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Bilateral Abductor Weakness ina Woman.— MILDRED WARDE, F.R.C.S.— 
Mrs. EK. T., aged 29, had bronchitis in 1918, followed by hoarseness, which has 
persisted ever since, but has become worse during the last few months. She has 
lately had attacks of breathlessness and difficulty in swallowing solid food. She 
was admitted to hospital in March, 1929, for investigation, as she looked ill when 
first seen. 

On Examination: Thin; maiar flush; looked “drawn.” Stridor on deep 
inspiration, voice husky. JLaryna: Right cord fixed in adduction. Left cord 
can be abducted through about 20° and actively adducted. Sensation: It is possible 
to touch the epiglottis, arytenoids and aryepiglottidean folds with a probe without 
causing retching. 

General Examination: Chest normal, as examined clinically and by X-rays. 
Central nervous system normal, except for larynx. Electrocardiogram gave no 
evidence of involvement of the vagus. 

When last examined (April 29, 1929) the right arytenoid appeared to rotate 
slightly on adduction, though up till then no movement had been detected. 


Sir JAMES DUNDAS-GRANT said he thought there was a paresis of the left half of the 
palate, and that the left vocal cord was rather further away from the mid-line than was the 
right. Apparently there was some change in the nucleus ambiguus, about which Mr. 
W. M. Mollison had recently read an interesting paper. He (Sir James) thought that the 
left fifth nerve was involved, where the descending part came close to this nucleus. The con- 
dition was in an early stage, but later events would probably prove the correctness of his view. 
The hypoglossal nucleus had not yet been reached. 


Paresis of Left Vocal Cord. ? Chondroma of Larynx.—LEsLIE POWELL, 
M.B.—Patient, E. M., female, aged 57, has complained of discomfort in throat 
since November, 1928. Described sensation of “A piece of flesh rising,” no pain. 
No difficulty in swallowing. First seen January 24, 1929. On examination the 
left vocal cord did not move as freely as did the right. A nodule the size of a split 
pea was seen below—but separate from—the anterior end of the left cord. - An 
X-ray examination of the chest was made to discover, if possible, the cause of the 
paresis. Nothing abnormal was found except some hypertrophy of the left ventricle. 

Present Condition.—The nodule remains unaltered. The paresis has somewhat 
diminished. 


Discussion.—The PRESIDENT said he thought the nodule was a papilloma or a fibroma, 
and might be removed through Haslinger’s directoscope. He did not think the left vocal 
cord was fixed, though it was somewhat limited in movement. He did not regard the 
condition as malignant. 

Dr. D. R. PATERSON asked whether there was any connexion between the subglottic 
growth and the impaired mobility of the cord. It might be a coincidence, but the possibility 
of malignant trouble could not be altogether ruled out. 

Mr. POWELL, in reply, said he did not think that the symptoms were due to the nodule, 
which had been simply discovered during routine examination ; they were probably neurotic. 
The movement of the left cord had somewhat improved since he had first seen the patient. 
He thought the growth might well be left alone. 


FURTHER REPORT OF CASES PREVIOUSLY SHOWN. 


Growth on Palate: Basal-celled Carcinoma.—(Shown March 4, 1927.)' 

H. BELL Tawsk, F.R.C.S. (President).—In April, 1927, a tube (25 millicuries) 
of radium was buried in the growth for twenty-four hours. Within three months. 
the tumour had disappeared and the surface had healed. 


1 See Proc. Roy. Soc. Med., 1927, xx (Sect. Laryng.), 42. 
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The area is still visible as a whitish sear. Twelve months later slight recurrence 
took place. Patient was lost sight of till a few weeks ago. The growth has 
markedly increased. She has chronic asthma and some cardiac dilatation. 

Is a further application of radium worth while, or is destruction by diathermy 
indicated ? 

Discussion—Mr. STANLEY GREEN said that the radium treatment should be repeated. 
When rodent ulcer had recurred on external surfaces and—after healing—had again reappeared, 
the reapplication of radium had a good effect. 

Mr. WALTER HOWARTH said he thought that diathermy was more useful in these cases. 
Radium was not usually very effective on recurrences, even though it might have destroyed 
the primary growth. Applied to secondary growths, radium seemed to disseminate cancer 
cells through the bone and, though there might be a good temporary result, a diffuse 
carcinomatosis would probably occur later at some distance from the site of application of the 
radium. The diathermy spark, on the other hand, would cause necrosis of the bone wide of 
the cutting edge, and so tend to destroy any outlying cancer cells. 

From previous experience, he regarded radium as contra-indicated in cases of rodent 
ulcer in which bone was involved. 

Mr. RrpouT said he would treat this case with diathermy. 

The PRESIDENT, in reply, said that but for the gloomy report of the physicians on the 
patient’s heart and lungs he would have employed diathermy, but under the circumstances, 
radium seemed to be indicated. 


Tumour of Larynx.—MIcHAEL VLAsTO, F.R.C.S.—Tihis has been shown 
twice previously." The report made to the Morbid Growths Committee by 
Dr. G. W. Nicholson is as follows :— 

“The sections show an excessive amount of hyperplasia of the squamous epithelium over 
a considerable area. At one spot this has proceeded to definite invasion of the submucous 
tissue to a considerable depth, with the production of a small, but otherwise typical squamous- 


celled carcinoma. 
“One section consists of malignant granulations, the epithelium of which shows 


a considerable amount of polymorphism with atypical nuclei.” 


1 Proceedings, 1927, xx (Sect. Laryng.), 46. Proceedings, 1928, xxi (Sect. Laryng.), 97. 











Section of Psychiatry. 


[May 14, 1929.| 


Some Recent Work on the Pathology of Schizophrenia. 
By F. L. Goutua, O.B.E., M.B. 


INASMUCH as the following is a summary of results of investigations into the 
pathology of mental disorders that have been conducted at the Central Pathological 
Laboratory at the Maudsley Hospital during the past few years, I shall deal with 
the general results obtained by my co-workers in the broadest fashion, alluding only 
to such facts as appear to be relevant to the hypothesis I am putting before you. 
When the present investigations were begun we had already abundant evidence of 
anatomical lesions occurring in schizophrenia, worked out in this laboratory by Sir 
Frederick Mott [1], [2], [3], assisted by Mr. Geary. The completeness of this 
evidence is a matter of history and is not now seriously disputed. [A few of the 
slides from the collection left to the laboratory by Mott were here shown. | 

The slides illustrating the nerve-cells of the cortex and the cerebellum, the 
testicle, the adrenal and the pituitary, give evidence of a profound degenerative 
change. 

We had then, at the start, indisputable evidence of a generalized degenerative 
anatomical change in every tissue of the body, but apart from the very generally 
observed depression of the basal metabolism, there was no symptomatology which 
would accord with these lesions. The labours of Pighini [4] and others of the 
Italian school failed to discover any single fact in the metabolism that was directly 
characteristic of dementia praeecox and allied psychoses. It seemed that the bio- 
chemical and neurological functions of the psychotic were very like those of the 
normal subject, except that there was a fairly general, but by no means universal, 
depression of activity. With these facts in mind we changed our methods of 
attack—we no longer looked for static differences between the psychotic and the 
normal, but concentrated on testing how a psychotic would behave when his 
organism was put to any stress. 

One of the first pieces of evidence that the response to stimulation was abnormal 
in our patients was furnished by some simple experiments undertaken at my 
suggestion by Dr. I. M. Robertson [5] and [6]. It is well known that in the normal 
subject the ingestion of milk by a fasting subject is followed by a leucocytosis. In 
certain conditions of liver inadequacy the post-prandial leucocytosis is changed into a 
leucopenia, termed by Widal the “ hemoclastic crisis.” The experiments on this food 
response were initiated primarily to test the functional activity of the liver in 
psychotics, though we were of course well aware of the occurrence of the hemoclasia 
in various other conditions associated with a disturbance of the vegetative nervous 
system. Fora period, nearly all the cases, 275 in number, admitted to the Maudsley 
Hospital were examined, and on a subsequent clinical classification of the results by 
Dr. Petrie |7| it was found that the leucopenic reaction was obtained in 90% of 
twenty-five certain and probable cases of dementia praecox, and the reaction was 
given by five out of twelve doubtful cases. In another group of twenty-nine cases 
classified as anxiety neurosis, 76% gave the hxemoclasia reaction. One hundred 
normal subjects all responded with the normal reaction of leucocytosis. A large 
number of observations by Captain Mann [8], [9], and other workers, made it 
appear very improbable that the response in the psychotic patients could be attributed 
to disturbance of the liver, and it was suggested to Dr. Robertson that she should 
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make further experiments on the vascular responses to other simple stimuli. The 
evidence obtained pointed to the conclusion that the inversion of the leucocytic 
response to food-ingestion in psychotics was a manifestation of an inverted vasomotor 
response. Further, it was found that the reactions to heat and cold, as evidenced by 
the blood-picture, showed an inversion in those cases who exhibited the hzmoclasic 
response. Again, the leucocytic blood-picture corresponding to changes of posture 
was similarly inverted. Now when an internally conditioned reversal of a reflex of 
the vegetative system takes place, the physiologist at once thinks of the possibility 
of a shift of the calcium-potassium equilibrium. Calcium increases excitability of the 
sympathetic, potassium increases the excitability of the antagonistic parasympathetic 
system, and by suitable adjustments of their ratios, inversion of vegetative nervous 
reflexes may be effected. But the ratio of un-ionized calcium in the blood is a 
function of the acid-base equilibrium; thus we find ourselves led to study the 
possibility of some such acid-base shift having taken place in the psychotic organism. 
The valuable studies on the abnormal response of the blood-sugar curve of the 
psychotic to the stimulus of sugar-ingestion, undertaken by Captain Mann, pointed in 
the same direction {10}. A valuable piece of evidence confirming this view was 
obtained by Dr. Robertson by. eliciting the leucocytic response to food in a number 
of normal subjects as soon as they were awakened in the morning. Under these 
conditions the normal leucocytic response was inverted to give the hemoclasic 
reaction. Now, as we shall see, the sleeping organism is definitely shifted over to 
the acid side during the night, and these results made us feel strongly that we were 
pushing our investigations in the right direction. An investigation of the urinary 
reaction in cases of mental disorder, conducted by a team of workers, revealed in the 
majority of schizophrenic cases an acidity which indicated a disturbance of the 
acid-base equilibrium, with a displacement to the acid side [11], [12]. The urinary 
responses of the psychotic were next examined, and it was found that the normal 
morning alkaline tide was absent in rather more than 50% of the cases of 
schizophrenia, and the same proportion in patients classified as melancholia [13]. 
In other words, these psychotics tended to remain during the day in the state 
of an acid shift established in the normal during the night and promptly reversed 
after waking. The normal alkaline tide following a meal was absent in 70% of the 
psychotic cases examined. 

In the normal subject the reaction of the urine denotes the tendency of the 
organism to correct a shift of the acid-base equilibrium over to the acid or alkaline 
side. The constant pH of the blood is ensured by two mechanisms—the renal and 
the respiratory. The kidney retains or rejects base, and the lungs increase or 
decrease the acid (carbon dioxide) output. 

Now a series of observations on the renal response to the ingestion of acid and 
alkalies, convinced us that the renal mechanism for regulation of the acid-base 
equilibrium of the psychotic is intact. At the same time, the urinary acid gave us 
clear indications that the equilibrium was disturbed, by a tendency to change over 
to the acid side, and all the observations made on the carbohydrate metabolism, the 
response to drugs, the vascular responses, fitted in with this view. The other 
mechanism for acid-base regulation—the respiratory mechanism—would thus appear 
to be unable to perform its task. Normally the tendency to an increase of acid ions 
is met by elimination of carbon dioxide and consequent lowering of the carbon 
dioxide pressure in the arterial blood, as evidenced by a fall of the carbon dioxide 
percentage of the alveolar air. 

Thus, a diet rich in acid valencies, such as meat, will cause excretion of an acid 
urine with a low percentage of alveolar carbon dioxide. A vegetable diet rich in 
alkali will cause excretion of a urine tending to alkalinity and a high percentage 
of alveolar carbon dioxide. To maintain these different carbon dioxide pressures in 
the alveolar blood, the ventilation will be increased in the first case and diminished 


in the second. 
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It now became our problem to investigate the activity of the respiratory centre, 
since a diminution of its exquisite sensibility to the carbon dioxide pressure of the 
blood would have the effect of diminishing the ventilation and hence increasing 
the carbon dioxide pressure. We found it very difficult to obtain, on the part of a 
psychotic patient, the codperation necessary for accurate estimation of alveolar air 
samples; the few cases observed, however, showed a high alveolar carbon dioxide 
pressure. A normal subject with the highly acid urine of the psychotic would of 
course have shown a lowered carbon dioxide tension corresponding with his increased 
ventilation. 

Some preliminary difficulties had to be overcome in estimating the total ventilation 
of our patients. No arrangement that involved any perceptible increase of resistance 
to ventilation could be used, for the respiratory system is exceedingly sensitive to 
slight differences in pressure; for this reason, to collect large volumes of expiratory 
air in a bag or plethysmograph would utterly upset normal ventilation. Again, the 
psychical effect of a mask, or even a mouth-tube, is to cause the patient to over- 
breathe. Eventually an electrically controlled automatic plethysmograph offering no 
appreciable resistance was devised, and the subject breathed through soft rubber 
nose-tubes which were so comfortable that we fourd it possible to forget their 
existence while wearing them. 

The excitability of the respiratory centre was tested by administering 2% carbon 
dioxide whilst the patient was breathing into the plethysmograph and the volume of 
each respiration was being recorded on a smoked drum. The normal subject responds 
to 2% carbon dioxide by an increase of ventilation, and the record shows a typical 
normal response. It was found that a number of cases of dementia praecox with 
a highly acid urine failed to respond to the carbon dioxide stimulus. Here then was 
an objective proof of the predicted depression of the excitability of the respiratory 
centre {[14|. Dr. Marsh took our apparatus to Claybury Mental Hospital and 
examined a large number of cases from the admission wards [15]. 

Taking together the groups of cases diagnosed as schizophrenia and melancholia, 
88% showed a depression of excitability of the respiratory centre. Clinicians may 
at once raise the question as to the association of the melancholic and the schizophrenic 
groups. I may state frankly that at this stage we are not prepared to deal with it. I 
suspect that, once we have established a definite pathology of mental disorders, we 
shall be inclined to classify our cases by their bodily symptoms rather than by 
disorders of conduct. Be this as if may, we are at present content to examine al 
cases of insanity as they present themselves, and will leave the question of classifi- 
cation in pathological terms to a later date. So far we have dealt only with cases 
of schizophrenia and melancholia because they present certain general symptoms that 
indicate a depression of nervous activity; our work is very recent, and we must 
leave to a later date the consideration of manic disorders. One point, however, 
was established by Dr. Marsh: the depression of the excitability of the respiratory 
centre is not merely a symptom of a catatonic stupor. Some of his patients were 
restless and éxcited, and others might have passed for normal in their conduct, 
without a close psychiatrical examination. 

Having established this almost universal preponderance of a diminished excitability 
of the respiratory centre to carbon dioxide, we inquired into the excitability to an 
alkaline stimulus in our patients. In the normal, as we have said. the respiratory 
system attempts the regulation of the acid-base equilibrium, when threatened with 
a swing-over to the alkaline side, by heaping up carbon dioxide while the kidneys 
excrete alkali. As one would expect, the immediate response to the ingestion of 
10 grm. of sodium bicarbonate was the diminution of ventilation and the excretion 
of bicarbonate by the urine. On testing a number of psychotics who had shown 
a diminished excitability to 2% carbon dioxide, we found that their immediate 
response was identical with that of normal subjects. We thus obtained the 
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important evidence that the psychotic respiratory system is inexcitable to acid and 
not to alkali. The normal record shows, however, that after two hours the hypo- 
ventilation gives place to a hyper-ventilation. That is to say, the organism has got 
rid of the surplus alkali by the kidneys and now has an excess of the retained 
carbon dioxide, there is a shift-over to the acid side and the carbon dioxide is now 
blown off by increased ventilation. Now the psychotic’s respiratory centre cannot 
respond thus to carbon dioxide, his kidneys function as well as those of the normal, 
but when he has got rid of all his bicarbonate there is no increased ventilation to 
enable him to blow off the superfluous carbon dioxide. We thus arrive at the 
paradoxical result that if we attempted to make a psychotic more alkaline with 
bicarbonate, we should ultimately render him more acid. The waking condition 
of the psychotic appears, therefore, to resemble closely that of the normal individual 
during sleep. During sleep we get an increase of the alveolar carbon dioxide and an 
acid urine, the increase of the alveolar carbon dioxide depending on a diminished 
excitability of the sleeping respiratory centre; a change of mental activity in the 
direction of a retreat from reality accompanies both conditions. 

Some as yet unpublished work in our laboratory, by Dr. Armstrong, affords a 
further parallel. A prepotent factor in the buffering of the blood is the acceptance 
by the red corpuscles of the acid chlorine ion, thus setting sodium free to combine 
with excess of carbon dioxide in the plasma—the Hamburger phenomenon. In 
sleep the acid load of the corpuscles is increased, and Dr. Armstrong has demonstrated 
an abnormally heavy acid load on the corpuscles of psychotic patients during the 
waking period. Thus the kidneys and blood are doing their duty; it is only the 
nervous system that fails in the sluggish respiratory centre. But a still more curious 
fact has been brought to light by Dr. Armstrong. Normally during sleep, owing to 
the inactivity of the respiratory centre, the acid load on the corpuscles is increased ; 
in the psychotic during sleep, the already heavy load is lessened. The explanation 
is easy; during the day the normal man has to combat the tendency of the active 
muscles to pour into the blood carbon dioxide and some lactic acid; he does this 
successfully by his respiratory regulation. When night comes he is relieved of this 
acid inflow from the muscles, but, inasmuch as he is able to deal with it effectually 
by ventilation, there has never been any occasion for the corpuscles to take up an 
extra acid load, and it is only when he sleeps and ventilation is diminished that the 
corpuscles are called upon to relieve the effects of carbon dioxide retention. The 
psychotic ventilates no better during the day than at night, his respiratory nervous 
mechanism is always sleeping ; hence, during the night at all events, he benefits from 
the absence of the acid products of muscular activity—the load on his corpuscles 
diminishes. 

We thus arrive at a fact that may be of therapeutic importance: a normal man 
can withstand practically any normal acid or alkaline stress by virtue of his respiratory 
adjustment ; the psychotic is at the mercy of his diet and his muscular activity. 
Man has acquired this faculty of respiratory regulation as an omnivorous animal, 
devouring now an alkaline-, now an acid-diet. Herbivorous animals like the rabbit 
resemble the psychotic; they cannot regulate except by the kidney; an acid diet of 
oats will reverse the reactions of their vegetative nervous system from those obtaining 
with a green alkaline diet. 

We now come to the final consideration: What is the state of the nervous 
system that conditions these abnormal responses? We shall do well to hesitate 
before we postulate that, because we have a tendency to acid accumulation, the 
acid-base equilibrium of the tissues will necessarily be tending to the acid side. 
Many of the facts, and particularly the results of bicarbonate ingestion, lead me to 
think that the converse proposition is the true one. The tissues may be over- 
buffered, i.e., suffering from an excess of the sodium anion, and the retention of 
carbon dioxide represents an attempt to restore their equilibrium. On the other 
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hand many facts are against this; the vasomotor responses seem to point to a 
shift-over to the acid side; the same may be said of the abnormalities of the 
carbohydrate metabolism and the inexcitability to insulin described by Mann [10]. 
Incomplete oxidation in the nervous system would cause an acidification due to the 
formation of lactic acid, and the experiments conducted in our laboratory on the 
oxidation of thiosulphates tend to show a depression of at any rate some of the 
oxidation processes in the psychotic organism. To elucidate this problem will 
require much more work, and I prefer to suspend judgment for the time. 

The foregoing is a non-technical summary of our results; we may now pass to a 
brief consideration of their general bearing. 

A discussion on etiology in terms of psychogenesis and physiogenesis is merely 
an attempt to resolve an unreal problem which exists only as a product of confused 
thinking. It is a mental confusion that has constructed an unreal antithesis between 
the events occurring in the environment of the organism which lies within the body 
and the events occurring in the external environment. It springs from the cardinal 
error of an unreal abstraction of a static organism from its environment and 
substitutes a static image for the series of events in space-time that constitute the 
living self. 

Our problem is a physiological one. We have seen that all symptoms so far 
considered may be regarded as indicating a depression of the functional activities of 
the organism as a whole. Is this depression a failure of the nervous system due to 
disturbances of the acid-base equilibrium to deal adequately with external and 
internal environmental stimuli? If so, whether the ultimate disease be curable or 
not, there is some hope of influencing the disordered conduct by appropriate 
biochemical therapy. The alternative is a common cause for both mental and 
biochemical symptoms in the shape of a generalized depression of nervous activity. 
If it were possible to remain purely scientific observers and to ignore the claims of 
therapeutics, it might be urged that the time is not yet ripe for such a discussion to 
he usefully pursued; but the urgent nature of the problem from the human side 
impels us to entertain—and possibly to act on—any not altogether unreasonable 
hypothesis. It may seem that the mechanism involved is far too simple. It might 
be asked whether it is possible that the integrity of cortical function could depend on 
nothing more complex than a shift of acid-base equilibrium due to carbon dioxide 
retention. Such an objection can have no weight with the biochemist. So far 
from being a simple or gross disturbance, a shift in the acid-base equilibrium of a 
nerve cell is followed by achain of physico-chemical events of the utmost complexity, 
of which only a few links are as yet even imperfectly comprehended. 

Even so, it may yet be asked whether such a disturbance of acid-base equilibrium 
occurs in conditions unassociated with mental symptoms. The answer to this 
question is that, as far as we know, there is no state parallel with normal mental 
conditions. The disturbances of acid-base equilibrium in cardiac, pulmonary, renal, 
or metabolic disorders, such as diabetes, are of an entirely different nature, inasmuch 
as there is no depression of the excitability of the respiratory centre. 

Is there any evidence that the acid-base disturbances can affect nervous function ? 
I think we may say that there is. On the one hand, the effects of continued 
hyperpnoea are well known; it is possible after twenty minutes of voluntary over- 
breathing, which produces a condition of alkalosis by forced expiration of carbon 
dioxide, to cause a state of profound mental confusion often combined with 
hallucinations. On the other side the effects of carbon dioxide administration are 
sufficiently well known. But these confusional states are unlike those obtaining in 
schizophrenia. Clinicians are familiar with the sudden dramatic remissions that 
may take place, during which it is sometimes possible to learn from the patient that 
during the period of catatonic stupor he has retained much of his critical faculties 
and can give a connected account of all that took place. Indeed, we sometimes 
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seem to be driven to the conclusion that the benign stupor represents a retreat from 
an intolerable reality, and if such a view were correct, it might seem that more would 
be required than the respiratory shift of acid-base equilibrium to account for either 
the retreat or the sudden return. I am far from admitting that such cases are as 
simple as that, but it is in the power of every one of us to produce an analogous 
state. The behaviour of the sleeper is not precisely the behaviour of the dementia 
precox patient, though if our sleep condition lasted years instead of minutes it is by 
no means certain that secondary changes might not supervene which would diminish 
the difference. 

Again, there is abundant physiological evidence that the excitability of the cerebral 
cortex may be increased by an acid environment, though the converse proposition 
rests on less firm evidence. What will happen, then, if we bring our pathological 
findings to a therapeutic test and attempt to stimulate our patients by altering the 
pH of their nervous system? If the inactivity of the respiratory centre depends 
upon an alkaline tissue pH, there are three ways by which this ean be counteracted 
—we might increase the acid valencies of the diet, we might increase the carbon 
dioxide tension of the blood, or we might diminish the oxidative processes, thus 
setting free in the tissues acids which are difficult to oxidize. In 1914 Cuneo 
[16], an Italian observer, claimed that by diminishing or increasing the protein 
fraction of the diet he was able to produce either a calm or an excited phase in 
a schizophrenic patient. It is true that he was obsessed by an hypothesis that we now 
know to be mistaken, that is, that the ammonia production was the cause of manic 
excitability, but his results really tend to show that an increase of the acid valencies 
of the diet can heighten cerebral excitability. Loevenhart [17], more recently, tried 
to diminish .the oxidative process in cases of catatonic stupor, by injection of 
sodium cyanide, and as a result found that his patients became lively for a 
short period, during which the injection could be carried out; in another batch 
of patients he administered 15 to 30% carbon dioxide in oxygen, and claimed that he 
obtained complete remissions lasting from two to thirty minutes in cases of 
catatonic dementia precox. A patient who had not spoken for six years became 
talkative and rational, and the others lost their catatonia and spoke rationally and 
with insight into their condition. Loevenhart’s experiments are founded on his 
physiological investigations on tissue oxidation, of the cogency of which I am 
sceptical, but if the therapeutic experiments which, he claims, restored inaccessible 
patients to a more normal condition for short periods be accepted, they would tend 
to support the view that displacement of an acid-base equilibrium may be a factor 
in causing depression of mental activity. We are at present conducting experi- 
ments on the same lines by administration of acid ammonium phosphate with 
increased protein diet on some of the patients in the L.C.C. mental hospitals. It is 
as yet, however, far too early to make any definite statement. It is, of course, only 
in subjects with a primary depression of the respiratory centre that such treatment 
could be effective. The normal subject responds to acid or alkali therapy by 
controlling his carbon dioxide output, so that the acid-base equilibrium is undisturbed. 

So far, then, as the possibility of stimulating the depressed nervous system is 
concerned, pathology seems to have indicated a possible line of therapy, but we 
cannot give any answer as to how far such stimulation might restore normal 
mentality in any particular case. In old-standing cases the presumption is that 
it would, even if successful, only transform a quiet patient into a noisy one. If the 
anatomical findings mean anything, they mean that in long-standing cases a diffuse 
degenerative change has occurred throughout the body, and it would be as unreason- 
able to expect to restore the degenerated suprarenal, testicle or ovary, as to expect to 
establish a normal functioning cortex. In other cases, however, we observed 
spontaneous remissions accompanying such changes in the internal environment as 
are caused by acute infections with their acidotic tendencies, or perhaps by changes 














37 Section of Psychiatry 1277 


in the external environment which bring relief from social stress. Where such 
remissions may occur, there may be a possibility of a biochemical therapy. At the 
best, such treatment will be symptomatic till we obtain a fuller knowledge of the 
pathogenesis of schizophrenia, but, whatever may be our views on pathogenesis, it 
may fairly be urged that there are already within our knowledge some facts that 
help us to understand the bodily disorder that forms part of the disease. 
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CORRIGENDUM. 


Proceedings, 1929, xxii, 30. In Dr. H. Dove Cormac’s reply to the discussion on his 
paper (" Light Therapy in Mental Hospitals ’’) for “ vitamin B” read “ vitamin D.” 














Section of Otology. 


March 1, 1929. | 
Earache of a Reflex or Referred Nature. 
By Hersert TILvey, F.R.C.S. 


I PROPOSE in this short paper to refer to some of the less common causes of ear- 
ache, or of pain in the immediate neighbourhood of the ear, a symptom generally of 
a neuralgic character and not associated with deafness or any other visible lesion in 
the meatus or in the structures which compose the middle-ear cleft. In short, it is 
what we speak of as a referred, or reflex, earache. ; 

I will give a few examples of reflex otalgia from my experience and will endeavour 
to show how the localization of the symptom may be explained on anatomical and 
neuro-histological grounds. 


(I) Dr. H. O. consulted me on account of pain in the right ear with discomfort in the 
right half of the soft palate. Examination disclosed an ulcerating gumma on the pharyngeal 
orifice of the Eustachian tube. The primary infection was discovered to have been an over- 
looked digital chancre—a small, intractable, raspberry-like mass of granulations on the index 
finger. All the symptoms quickly disappeared under anti-syphilitic treatment. 

(II) Miss H.—Complained of darting pains in the left ear, sometimes accompanied by 
tinnitus. The corresponding upper wisdom tooth was found to be diseased, and from the 
moment of its removal the otalgia and tinnitus were cured. I emphasize that the tooth 
appeared to be normal until it was radiographed. 

(III) A female patient came to my clinic suffering from left earache, and had we not 
examined the larynx, an ulcerating gumma on the left ventricular would have passed 
unnoticed. Anti-syphilitic treatment cured both symptoms. 

In this connexion I need scarcely remind you of the severe earache which is frequently 
complained of by patients suffering from the gross ulcerative lesions of tubercle or malignant 
disease in the larynx and lower pharynx. 

(IV) Recently I had under my care a female patient who had suffered much pain in the 
right ear and mastoid region, caused by the accumulation of septic products in the corre- 
sponding tonsil. The removal of this accumulation by pressure always gave relief for two or 
three weeks, but permanent cure was only obtained by enucleation of the tonsil. 


This last-mentioned cause of reflex otalgia is, in my experience, the one most 
frequently overlooked, possibly because no hint of the lesion may have been 
afforded by mere inspection of the throat and there may be no definite history of 
pain in the tonsil. A small calculus, or a plug of inspissated débris, can only be 
detected by firm and relatively sustained pressure on the outer region of the capsule 
of the tonsil. 

If these points be borne in mind it will rarely be necessary to take refuge in the 
diagnosis of a “ gouty” or “ rheumatic ” throat. 

Inflammatory lesions of the paranasal sinuses do not often cause reflex otalgia, 
in spite of the close association of the sphenopalatine or Meckel’s ganglion with 
branches of the trigeminal nerve on the one hand, and with the tympanic plexus on 
the other (figs. 1 and 2). 

So far as I know, the first mention of the relation between sphenoidal sinus 
disease and reflex otalgia was made by myself in a paper read at the Ipswich 
Meeting of the British Medical Association, and entitled ‘‘ The Symptoms, Diagnosis 
and Treatment of Chronic Suppuration in the Sphenoidal Sinus.’’? 


1 Brit. Med. Journ., 1905 (ii), 1198. 
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Fic. 1.—The interrelation of the trigeminus, facialis, glossopharyngeus and vagus, 
together with the sympathetic ganglia in man. (From H. H. Wilder: History of the Human 
Body ; after Gray, Arnold and Gegenbaur.) 














Fic. 2.—A portion of the sphenopalatine ganglion. (B) Portion of vidian nerve, with 
small cluster of ganglion cells. (C) Sphenopalatine cells showing multipolar type and 
portion of an end net of a preganglionic fibre; dpn., deep petrosal nerve; gn.c., ganglion 
cells; gr.s.p.n., great superficial petrosal nerve; n.pal., palatine nerve; po.gn.f., post- 
ganglionic fibres having their origin from the ganglion cells; pr.gn.f., preganglionic fibre 
terminating in end net about ganglion cell; sph.pal.gn., sphenopalatine ganglion. Kitten 
of two weeks. Pyridine-silver technique. Camera lucida drawings. A and B x 470; C x 960. 
(Larsell, in Trans. Amer. Otol. Soc., 1928.) 
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FiG. 3.—Diagram of splenopalatine ganglion and its connexions, showing probable path- 
way of pain in otalgia from involvement of sphenopalatine region. Motor portion of facialis 
shaded. a.ca.in., internal carotid artery; gn.c.sup., superior cervical ganglion; gn.ot., 
otic ganglion ; mot.VII., motor root of facialis nerve; n.aur.post., — auricular nerve ; 
n.dig.stylohyoid, nerve to posterior belly of digastric and to stylohyoid muscles ; n.int.W., 
intermediate nerve of Wrisberg ; ».ma.x., maxillary nerve ; .pal., palatine nerve ; » pet.pr., 
deep petrosal nerve ; ».fymp.car., caroticotympanic nerve ; ”.nas., nasal nerve; 7.X., vagus 
nerve; n.IX., glossopharyngeal nerve. (Larsell, in 7’rans. Amer. Otol. Soc., 1928.) 





Fic. 4.—Photomicrographs of the human geniculate ganglion, taken by Mr. F. J. Pittock, 
in the Institute of Anatomy and Embryology, from preparations belonging to the Royal 
College of Surgeons. (Kindly lent by Professor J. P. Hill, University College, London.) 
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The following is a brief summary of the case to which IJ referred in that 
communication :—- 


(V) A female patient had suffered from recurrent attacks of earache lasting three or four 
hours and ceasing “ when something burst in the head,” and during the attack the “left ear 
became very congested and hot.” I failed at her first visit to find the cause of the trouble, 
but on a later examination and during an attack, the bright redness of the congested 
left pinna was in striking contrast with the normal colour of the right. The tympanic 
membrane and the hearing were normal and no sign of nasal suppuration was seen by 
anterior or posterior rhinoscopy. On digital examination of the naso-pharynx I came on 
the fibrous remains of old adenoids, and when I pressed on these, something gave way and 
afoul discharge soiled my finger. ~ 

A few days later this septic focus was removed, with abatement, but not a cure of the 
earache. Three weeks afterwards I opened the sphenoidal sinus freely and gave exit 
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Fic. 5.—Reconstruction on one plane from serial sections of facial nerve and its principal 
proximal branches, showing cutaneous branch of facialis anastomosing with auricular branch 
of vagus. Humanembryo54mm. C.R.; n.fac., facialis nerve; n.stap., stapedius nerve ; 
ch.tymp., chorda tympani ; r.cut.fac., cutaneous branch of facialis; r.aur. vagi, auricular 
branch of vagus; awr., auricle; can.aud., external auditory canal; n.aur.post., posterior 
auricular nerve; n. Valentini, cutaneous nerve of Valentin. (Larsell.) 


to a purulent discharge, which soon ceased with local treatment of the sinus. The patient's 
symptoms were permanently cured. 

I do not know whether the suppuration in the sphenoidal sinus was caused by the septic 
bursa in Luschka’s tonsil or vice-versa—it matters little from the point of view of this 
discussion. 


The essential condition which governs the transference of pain from a visceral 
region to a body or somatic surface is the location of the ganglion cells of each 
afferent set of fibres (visceral and somatic) in proximity in the same sensory ganglion, 
while centripetal processes from both sets of cells pass together into the bulb or its 
equivalent. 
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How is this condition fulfilled in the type of cases referred to? The visceral 
afferent fibres from the nasal, palatine, tonsillar, and naso-pharyngeal region and the 
sphenoidal sinus are derived from, or are closely associated with, the sphenopalatine 
ganglion, and pass from it by way of the great superficial petrosal nerve to the 
geniculate ganglion—the sensory root of the facial nerve (figs. 3 and 4). 

This ganglion contains cells of the unipolar sensory type similar to those of 
other craniospinal ganglia. 

Afferent somatic fibres of the facial nerve reach the geniculate ganglion from the 
“ramus cutaneus facialis,” which, after anastomosing with the auricular branch of 
the vagus, supplies the skin of the lower posterior part of the auricle and that over 
the mastoid process, as well as the outer part of the meatus and the tympanic 
membrane (fig. 5) 














Fic. 6.—Photomicrograph of section through auricle and external auditory meatus 
showing auricular branches of vagus and facial nerves. Human embryo 54 mm. C. R., 
hem. and eosin. Parasagittal section: aur., auricle; can.aud., auditory meatus. (Larsell.) 


This nerve was first discovered by Rhinebart in the mouse and has recently 
been identified in the human foetus by Larsell and Fenton, of Portland, Oregon, 
U.S.A. * (fig. 6). 

The clinical work of Ramsay Hunt on the symptoms and distribution of herpes 
zoster oticus seems to afford strong confirmation of the neuro-histological findings of 
Rhinehart, Larsell and Fenton. 

1 I am indebted to my friend, Dr. Fenton, for permission to use slides made from the diagrams which 


illustrated his paper on ‘‘ The Mechanism of Pain Transmission in certain Types of Otalgia,” read before 
the First International Oto-Rhino-Laryngological Congress, Copenhagen, July 29-August 1, 1928. 
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These brief outlines will show that we have afferent fibres from deep visceral 
regions, and those from a superficial somatic area which meet in the geniculate 
ganglion—a sensory ganglion of the craniospinal type. 

Consequently, “ irritation due to infection, pressure or infiltration in the region of 
the sphenopalatine ganglion would stimulate the palatine seventh and other visceral 
sensory fibres which pass through it. These proceed through the great superficial 
petrosal nerve to the geniculate ganglion where they would come into relation with 
the somatic sensory cells and fibres of the ramus cutaneus facialis which has its 
peripheral distribution to the skin of the lower posterior part of the auricle and over 
the mastoid process” (Larsell and Fenton). 

Afferent impulses from lesions in the larynx and lower pharynx would pass by 
way of the sensory branches of the external laryngeal and glossopharyngeal fibres to 
their respective and intercommunicating nuclei at the base of the skull and reach the 
tympanic plexus by way of Jacobson’s nerve, or by the junction of the auricular 
branch of the vagus with the cutaneous branch of the facial. 


Discussion.—Dr. ALBERT A. GRAY said he did not think this ramus facialis cutaneous 
branch could be claimed as a new discovery. He (the speaker) had read a paper before 
the Section several years ago, describing the passage of the nerve of Arnold behind the facial 
nerve, and demonstrating the existence of the nerve just described. He did not give it a name, 
but it appeared to be the same as that to which Mr. Tilley had referred. A better animal than 
the mouse for the investigation of this subject was the sheep, in which the bullar plexus was 
a large and comparatively easily demonstrated structure. 


Mr. C. A. RimpouT said that recently a medical practitioner had consulted him because 
of earache. A skiagram had shown an unerupted wisdom tooth in the lower jaw. 


Sir JAMES DUNDAS-GRANT said that it had been a help to him to paint the tonsil with 
an anesthetic—several would do—he used a 50 per cent. solution of guaiacol in olive oil. This 
deadened inflammatory pain in the tonsil, and if the earache was reflected from such tonsil, 
it would often clear up the doubt. 

In one patient with earache there had been a small epitheliomatous ulcer at the root of the 
tongue. 

Dr. T. B. JOBSON said that he had had a fair number of cases in which acute sinusitis 
had caused definite pain in the region of the ear, and on two occasions when asked to 
perform an operation for acute mastoiditis, he had found that complication. With relief of 
the sinusitis by washing out, the pain and temperature disappeared, and no operation was 
needed. On account of such cases, he had made a rule not to diagnose acute mastoiditis 
without examining the sinuses. It was easy for the diagnostic issue to be confused if this 
were not done. 


Mr. W. THACKER- NEVILLE said he had had a case of deafness in which he had found a 
maxillary sinusitis and had punctured the antrum. He had also had a case in which the 
sphenoid was found to be full of pus. He had been obliged to open it and subsequently he 
had employed ionization. In that case also the acute condition had been due to sinusitis. 


Mr. G. J. JENKINS said that Mr. Tilley had referred to ganglia as final structures, 
whereas it had been found that ganglionic cells might be distributed along the nerve almost to 
its termination. Mr. Tilley spoke of fibres passing through the ganglia; these fibres might 
be from cells at some distance from the ganglia. 

An interesting cause of earache was stone in the submaxillary gland. 


Mr. TILLEY (in reply) said he was sorry that he had omitted a reference to Dr. Gray’s 
work, but he would notify Dr. Fenton that mention of the ramus cutaneus facialis had 
already been made by Dr. Gray. With regard to “referred ’’ earache, he had once suffered 
for months from a small calculus in the tonsil, which caused shooting pain in the ear as well 
as mental unrest because he had reached an age at which such a symptom might have 
a serious explanation. One day something was suddenly felt in his mouth, and was found 
to be a tonsillar calculus. He had also suffered from a salivary caleulus which was removed, 
but that had not caused any earache. 

He agreed with Mr. Jenkins that it might cause that symptom, and Dr. McCrea had 
emphasized the point in the recent discussion on “earache” at the Medical Society of London. 
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It had not been his intention to touch on earache associated with acute nasal sinus 
inflammations, because in many of those cases there might be an additional infection of the 
Eustachian tube. His paper referred rather to cases in which earache was complained of 
in a normal ear and caused by some distal factors. 


Thrombo-phlebitis of the Jugular Bulb. 
By Dan McKenzir, M.D. 


It has so happened that in most of my own fatal cases of otitic venous 
thrombosis, the involvement of the jugular bulb has been responsible for the ending. 
Thus, four patients died from cavernous sinus thrombosis, and five from general 
septicemia from bulb infection, one showing destruction of the internal jugular vein 
with a deep cervical abscess close under the skull. Moreover, the unfavourable 
influence of this variety or extension—when it is manifest, at all events—may be 
observed from the twenty years’ statistical tables of the Edinburgh Royal Infirmary 
Throat and Ear Department (Journal of Laryngology and Otology, 1929, xliv, 105). 
According to this record, in fifty-three cases of lateral sinus thrombosis (exclusive of 
other serious complications) there were thirty-four recoveries, approximately 63 per 
cent., whereas of ten cases of jugular bulb thrombosis, one recovered, or only 10 per 
cent. 

The following numbers are taken from the records at the Central London Throat 
and Ear Hospital for the years 1924 to 1928. (I am indebted for the information 
to the In-patient Registrar, Mr. R. J. Cann.) 

Total number of cases of lateral sinus thrombosis, thirty-two. Of these, nineteen 
recovered and thirteen died; that is, a recovery of roughly 60 per cent. In five 
the jugular bulb was involved. Of these, three died (one with cavernous sinus 
thrombosis). Clots were removed from the bulb in three, and two recovered. 

Pathology.—-We may divide the cases of jugular bulb thrombosis into two sets or 
varieties ; the primary and the secondary. 

We shall deal with the secondary first. In this type, the bulb becomes infected, 
from the lateral sinus, that vessel being attacked in its mastoid segment, in the 
manner familiar, either (a) by continuity through infected mastoid veins; or (b) by 
contiguity from adjacent bone. In this variety, the implication of the bulb is due 
to the disease travelling thither from the original focus higher up. 

In the primary form, when the disease originates in the bulb—a not uncommon 
event, probably—the infection is believed to travel direct from the tympanic cavity 
by way of minute venules through the bony floor of the cavity, and so it comes 
about that this form of thrombo-phlebitis may arise without any antecedent 
mastoiditis. 

Wherever it occurs, the thrombosis shows a tendency to spread. Thus, when it 
is primary in the bulb, it may, reversing the order of progress met with in the 
secondary type, spread back into the lateral sinus. And, of course, whether primary 
or secondary, the infection tends to spread from the bulb down into the jugular 
vein, and forward, by way of the inferior petrosal sinus, into the cavernous sinus. 
In the old pre-operative days, the extent and ramifications of the thrombosis found 
post-mortem are astonishing to us, reading the records of those times. 

Diagnosis.—The diagnosis of bulb disease is often impossible before operation, 
but we may infer its existence when signs of cavernous sinus or jugular vein 
thrombosis are present. Apart from such obvious indications as these, the 
appearance of enlarged lymphatie glands high up under the sterno-mastoid, early 
in the course of the illness, will naturally arouse suspicions of bulb infection. In 
most cases, however, the diagnosis is first made when the lateral sinus is opened 
on account of suspected thrombosis. When, for example, symptoms suggesting 
thrombo-phlebitis lead us to open the lateral sinus and that vessel is found to be 
healthy, the alternative of bulb thrombosis should be remembered. But in such 
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cases, to distinguish between an infection located in the bulb as well as in the 
tympanum, and a septicemia from an infection limited to the tympanum, may be 
difficult or impossible unless the neck is opened and the condition of the jugular vein 
investigated in the manner about to be described. 

Fortunately, we have all experienced cases in which, after a few days of swinging 
temperature, the opening of an apparently healthy lateral sinus is followed by 
disappearance of the clinical phenomena of septic infection. That being so, we are 
not likely to operate on the jugular vein at our first intervention. At the same 
time, I ought to add that if, after opening the lateral sinus for diagnostic purposes 
and blocking it above to cut off the flow from the toreular, we find that bleeding from 
the direction of the bulb does not occur, then the diagnosis of a bulb thrombosis is 
fairly certain, and the neck operation is advisable. 

Again, as a series of cases in children—is bulb thrombosis commoner in children 
than in adults ?—reported by McKernon' show very clearly, if the lateral sinus, when 
opened, reveal scoagulum which becomes more and more disintegrated as we pass in 
towards the bulb, that may be taken as an indication that the bulb thrombosis has. 
been primary. 

Finally, the diagnosis becomes undoubted when, after clearance of an infected 
lateral sinus, and ligature of the jugular vein, the characteristic symptoms of septic 
venous thrombo-phlebitis continue unchanged. 

We must observe, however, that the surgeon should not be too hasty in 
despairing of his simple lateral sinus operation. Even in those cases destined to 
recover without further interference, the temperature will continue to oscillate 
for a few days before settling down. Moreover, except in highly virulent infections, 
otitic thrombo-phlebitis has a natural duration of several weeks, a period that 
affords ample time for due deliberation. 

The treatment of jugular bulb thrombosis, as such, has not perhaps attracted as 
much attention as its importance merits. To begin with, it would seem to be 
advisable that when thrombosis is suspected, whether the disease be primary or 
secondary, an effort should be made to drain the bulb. True, we may say that we 
do so already, when we slit the lateral sinus and clear out its interior as far in 
towards the bulb as we can reach, leaving it open after operation. Some drainage 
of the bulb into the mastoid wound would then undoubtedly take place. And, as a 
matter of fact, in the subsequent course of the case, a well-marked track forms 
in the line of the sinus groove, leading down through the granulations to the 
neighbourhood of the bulb. 

Drainage by this route must, however, be rather a makeshift, the channel is so 
tortuous and obstructed. This being so, it should be combined with drainage from 
below through the open jugular vein when that is possible. I have sometimes 
wondered, indeed, whether the chief asset in the classical resecting of the jugular 
vein is not this very drainage. The ligature round the vein separates after a 
few days. 

In order to accomplish this end, however, resection of the vein is unnecessary, 
unless, of course, it also has become thrombosed. Otherwise, our aim will be 
reached if the vein is exposed in the neck and ligatured above the junction of the 
deep thyro-facial with the jugular. The jugular is then divided above the ligature 
and left open (fig. 3c). If free bleeding takes place from it, we shall be compelled to 
abandon for the moment the prospect of drainage, and a ligature will be necessary. 
But if there is no bleeding a curette may be passed up the vein as far as the bulb in 
order, if possible, to break up and remove the contained clot. This curette can 
be felt to impinge upon the osseous domed roof of the jugular foramen. 

Even when bleeding from the open vein necessitates a ligature, it will generally 
be found that in a day or two it can be removed without any fresh hemorrhage, and 


1 McKernon, J. F. ‘‘ Primary Jugular Bulb Thrombosis in Children,’’ New York Med. Journ., 
1905, Ixxxii, 4, 57. 
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the curette used. It is, of course, the usual practice to pass a curette down the 
lateral sinus from the mastoid wound in order to evacuate the coagulum from that 
part of the vessel, and here also the curette is felt to impinge upon bone. But it 
does not enter the bulb. It is brought up short by a certain crest or prominence of 
bone to which we shall allude later. 

Absence of bleeding from the divided vein in the neck and, in the retrograde 
direction, into the mastoid from the bulb, betokens blockage of the bulb by a 
thrombus. But a free flow of blood in either or both directions does not necessarily 
exclude the possibility of bulb thrombus, as it may be of the mural variety. 

Another method of clearing the bulb is by syringing from below through the 
jugular vein: a simple method that will often wash out fragments of clot and débris 
and can be repeated from time to time. But it is open to the drawbacks always 
attendant upon syringing: first, it may fail to dislodge the whole of the thrombus; 
secondly, we cannot be quite sure of the ultimate destination of the fluid we inject. 
It may find its way into the cavernous sinus. If the syringe is used at all, then let 
force be avoided. Hugh Jones,’ I may add, advises syringing the bu 1b from above, 
as the inferior petrosal vein enters the bulb by a valved opening which would hinder 
the entrance of fluid from above. 

I fancy most of us will use the curette and the syringe before electing for more 
radical measures, and while we are waiting, a small rubber drainage-tube passed up 
the jugular vein as far as the bulb, may be left in so as to keep the walls of the vein 
from collapsing and hindering free drainage. 

If, in spite of these comparatively simple measures, the constitutional symptoms 
show that the septic absorption is continuing unabated, the question of more radical 
measures will arise. 

Surgical Anatomy of the Jugular Bulb.—Detailed information about the size, 
shape and disposition of the bulb is rather scanty in most anatomical textbooks. 
We have, therefore, been constrained to make a little investigation of our own. 
According to the anatomists the bulb may be so small as to make little or no 
indentation on the under surface of the petrous. Inasmuch, however, as I have 
found this deficiency once only in 60 adult temporal bones, we may ignore it, more 
particularly as it is associated with a poorly developed lateral sinus which obviously 
would not readily become the seat of septic thrombosis. In practically all the adult 
bones examined, the bulb, if we may judge by the size of its receptacle, attains to 
quite a large size. Measurements of the jugular part of the foramen lacerum in 21 
specimens give the following figures :— 

Vertical diameter—Highest, 20 mm.; lowest, 10 mm. ; average, 14 mm. 

Transverse diameter.—Highest, 20 mm. ; lowest, 6 mm. ; average, 13 mm. 

Antero-posterior diameter.—Highest, 15 mm. ; lowest, 7 mm. ; average, 10-5 mm. 

In children the figures were :— 

Vertical diameter.—Highest, 16 mm. ; lowest, 8 mm. ; average, 12 mm. 

Transverse diameter.—Highest, 11 mm. ; lowest, 8 mm. ; average, 9 mm. 

Antero-posterior diameter.—Highest, 10 mm. ; lowest, 4 mm. ; average, 6 mm. 

From which we learn that the bulb is of respectable dimensions even in children ; 
in an infant of 15 months the numbers were :— 

Vertical diameter.—8 mm. ; transverse, 8 mm. ; antero-posterior, 5 mm. 

The bulb lies mainly under the petrous, but its upper end may bulge outward and 
come to underlie the tympanic cavity (fig. 1), the floor of which may be elevated, in 
these circumstances, as high as the oval window. The danger of a dehiscence in the 
bone of the floor is well known, and I have heard of fatal thrombosis following a 
wound of the jugular bulb in performing paracentesis. In these circumstances, also, 
the bulb comes to lie directly under the saccus endolymphaticus, which otherwise is 
to be found 2 or 3 mm. above and lateral to it. 


1 Hugh E. Jones, Journ. of Laryng., Rhin. and Otol., 1915, xxx, 1905. 
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Relative to the facial nerve, as it emerges from the stylo-mastoid foramen, there 
is also some variation. In so far as danger to the nerve is concerned in operations 
on the bulb, I have found that the nerve came within the field of operation in nine 
out of forty-three specimens. That is not a high proportion (about one in five) and 
in others the nerve would escape anything but accidental injury. 

One of the most interesting and, from our point of view, important details in the 
anatomy of the bulb is the manner in which the lateral sinus enters it. Roughly 
speaking, the bulb forms a sphere passing into the vein below. The sinus enters its 
posterior wall obliquely, and the entrance is guarded, so to speak, by a crescentic lip 
or crest of bone which raises the threshold several millimetres above the level of the 
floor of the horizontal part of the sinus. The crest does not lie horizontally, but 
slopes upward and forward. This is the process of bone against which a straight 
probe knocks when inserted from the mastoid wound (fig. 2), but Stacke’s guard can 
be insinuated over it. 

(Several drawings of this crest of bone were exhibited.) 











Fic. 1.—Section of petrous to show relation of jugular foramen to middle-ear spaces and labyrinth. 
(A) middle ear. (B) cochlea. (C) jugular foramen. 


The dura, attached to the margins of the sinus groove, roofs over the open part 
of the foramen, and is attached firmly to the bone of the petrous and the jugular 
process of the occipital around it. 

Operations on the Jugular Bulb—As we have seen, it is impossible to pass a 
curette into the bulb from the mastoid wound because of the crest of bone in the 
edge of the entrance. The sinus floor itself rises perceptibly in many specimens as it 
approaches the bulb. But it is frequently possible to remove this crest by the gouge, 
under the guidance of Stacke’s guard, and so to obtain a partial entrance which may 
obviate the necessity of a complete operative exposure of the bulb (fig. 2). The 
removal of the crest, however, is not always easy, as the edge may be thick 
and rounded. If the fragment of bone is driven into the bulb and lost, it may be 
recovered from below or by syringing. Failing which, the complete operation will 
be imperative. Further, in the removal of the crest, care must be taken to keep 
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the gouge in contact with the sinus floor so as to avoid wounding the dural covering 
of the bulb. 

Exposure of the Jugular Bulb and Vein.—There are three methods suggested, or 
practised, the earliest being that of Grunert; that which I have employed has the 
advantage of being simple, but none of them can be called easy. In children, perhaps, 
when the bone of the base of the skull is still soft and not very thick, the difficulties 
are not serious, in spite of the lack of working room. But in adults the operation is 
long and hard. 
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Fic. 2.—Diagrams illustrating reduction of jugular crest. (A) Lateral sinus groove (horizontal). 
(B) Jugular bulb encased in bone. (C) Jugular crest. 


Method.—-The mastoid and neck wounds are united by an incision which should 
run rather posteriorly so as to avoid the facial nerve in the dissection of the soft 
parts. The posterior half, or the whole, of the mastoid process is removed, a step 
that leads to the detachment of the sterno-mastoid and digastric muscles from the 
skull, and the ligature of the occipital vessels. The incision in the soft parts of the 
neck is then deepened as far as the still concealed upper segment of the jugular vein, 
a dissection which may encounter the spinal accessory nerve. Then the vein is cleared 
upwards as near to its foramen as possible. This brings us through the strait betwixt 
the transverse process of the atlas and the styloid process, and working becomes 
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Fic. 3.—Diagrams representing divers operations on lateral sinus, internal jugular vein, 
and jugular bulb. The cavernous sinus is also represented. (A) Lateral sinus opened, 
jugular vein ligatured and resected below entrance of deep facial vein. (Not recommended.) 
(B) Lateral sinus opened. Ligature and resection of both jugular and deep facial veins. 
(Not recommended.) (C) Division of jugular vein above entrance of deep facial vein to assist 
drainage of jugular bulb. (D) Conversion of lateral sinus, jugular bulb, and vein into an 
open gutter. 
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difficult. The operator now turns to the mastoid opening, and with gouge and cutting 
forceps removes, bit by bit, the bone of the base of the skull that forms the floor of 
the horizontal limb of the lateral sinus. Getting gradually deeper, he comes at last 
upon the crest or lip mentioned above, and removes it under guidance of Stacke’s 
guard or Grant’s probe. This part of the operation is irksome. A little more 
clearance of bone and connective tissue lays bare enough of the wall of the bulb to 
permit of its being incised. The final step consists in slitting up the whole length of 
the jugular vein, the bulb, and the so far unopened lateral sinus,so as to form a 
continuous gutter, after which all remaining clot and débris is cleared out with the 
curette. 

The operation is not particularly dangerous; the chief risk comes from the 
patient’s general weakness. The operation should not, therefore, be too long 
delayed. The subsequent scar, it must be admitted, is not beautiful. 


Illustrative Case. 


Thrombo-Phlebitis of Lateral Sinus and Jugular Bulb. Operations 
on Bulb.—Dan McKENnzIzE, M.D.—A boy aged 6. Admitted to the Central 
London Throat and Ear Hospital, June 3, 1928, with acute otitis media (right) and 
mastoiditis. Temperature, 102° F. Cortical mastoid operation on admission. 
Pus seen exuding from intact bone surface of mastoid. During following week 
remitting temperatures and rigors. 

June 6,1928.—Re-opened. Pus in lateral sinus groove. Disintegrating coagulum 
in sinus. Sinus bled from above, not from below, on removal of clot. Internal 
jugular vein tied and divided above facial vein. Jugular empty above facial. Bulb 
curetted from below. 

June 19.—Temperatures, etc., continuing as before, wound was re-opened. Bulb 
opened into from above with gouge, and coagulum removed by curette. 

June 26.—I1.8.Q. Jugular vein and bulb exposed by operation and whole length 
of vessel slit up from neck wound to mastoid. 

June 30.—Temperature running about 100° F. Pain and swelling of left knee. 

July 2.—X-ray signs of arthritis in left hip and both knees. Transferred to 
Mr. Cunning at Royal Free Hospital. Conservative treatment of joints. 

February 6, 1929.—Neck and ear wound healed. Ear dry. Scar shows keloid. 
Joints well. 


Zygomatic Mastoiditis. 
By Francis MuEckE, C.B.E., F.R.C.S. 


By the above term I mean that special type of mastoiditis in which the results 
of disease of the zygomatic cells are principally in evidence. From a clinical 
standpoint I always classify the mastoid cells into four groups, i.e., tegmen, sigmoid, 
tip, and superficial. The zygomatic cells are included in the tegmen group, and it is 
entirely a question of anatomical arrangement which of these separate groups are 
chiefly involved in any one patient. 

I have chosen this subject because the cases are comparatively rare and very 
difficult to diagnose in the early stages, owing to the fact that the observable 
features are in front of—rather than behind—the ear. 

The cells in question are situated just above, and a little in front of, the mastoid 
antrum in the projecting root of the zygomatic process. They are often overlooked 
in the performance of the ordinary mastoid operation, and are a frequent cause of 
the non-cessation of suppuration. I can perhaps best explain the condition by 
referring to the usual types (1) in children and (2) in adults. 

(1) Severe earache, generally followed sooner or later by discharge. In a few 
days a gradually increasing swelling appears, above and in front of the ear, going on 
to a large pre-auricular mass. In examination the appearance is one of parotitis, 
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and this is often the original diagnosis. The meatus is generally almost closed as 
with a furuncle, but, by taking care, a view of the red perforated drum and red 
cedematous posterior meatal wall can be obtained. Within a few days, tenderness 
and oedema generally are found over the mastoid, but it is remarkable how little 
this is seen when escape is given to the pus elsewhere. At operation the ordinary 
features of an acute mastoiditis are present, and it is easy to find the fistula into the 
zygoma, with free stripping of the tissues in front of the ear and anterior wall of 
the meatus. I have seen three such cases during the last year. 

(2) The adult type is similar in origin to an ordinary mastoiditis, except that 
there is less likelihood of tenderness and swelling over the mastoid, but from about 
the seventh to the tenth day there is pain and swelling over the outer aspect of the 
orbit, simulating a frontal sinus. I have seen only four such cases. 

With the usual minor clinical differences in each case these two types are fairly 


consistent. 
The Acute Ear. 
By C. A. §. Ripout, M.S. 


MANY practitioners have recently asked me for some guiding line in acute ear 
cases, as to when to send for an otologist in consultation, since the text-books seem 
either vague or even misleading in regard to the indications for active treatment. 

From a clinical point of view I would divide aural cases presenting acute 
symptoms into two main classes: (A) Primary acute ears. (B) Cases of acute 
symptoms arising in the course of a chronic or intermittent suppurative ear 
affection. 

Class A may further be divided into:—(1) Simple acute otitis media. (2) 
Acute otitis media combined with acute mastoiditis. (3) Acute otitis media 
combined with acute mastoiditis, and presenting signs of labyrinthitis, meningitis, 
or other intracranial complications, such as lateral sinus thrombosis or cavernous 
sinus thrombosis. (4) Acute otitis media arising in specific fevers such as measles, 
scarlet fever, etc. (5) Acute ear symptoms caused by furunculosis. 

Class B may be divided into: (1) Chronic suppurative otitis media suddenly 
becoming complicated with acute mastoiditis. (2) Chronic otitis becoming com- 
plicated with radiating headache. Vertigo—muzziness—generally prodromal 
symptoms of deeper seated acute conditions. (3) Chronic otitis showing acute signs 
of cerebral or cerebellar abscess—labyrinthitis, meningitis, ete. 

I shall deal chiefly with Class (A). ; 

(1) Simple Acute Otitis Media.—Very common in children in summer time—and 
commonly distinguished by otalgia which may or may not rapidly pass away— 
a reddened bulging drum, either in whole or part, and generally accompanied 
by a temperature of 100 F. upwards. Early incision will in most cases result in 
alleviation of the symptoms and early healing. Variations of this condition occur, 
including acute hemorrhagic otitis. There is also an acute simple myringitis 
amenable to instillation of menthol carbolic and cocaine, but in a certain proportion of 
these cases—varying with the year, the season, and the virulence of the infection 
in a particular district-—the temperature does not fall in 24-36 hours, the child has 
a markedly toxic appearance, the pulse rises and the case passes into the second 
category. 

(2) Mastoid Involvement.—There may be marked, slight or no tenderness over the 
mastoid area—the discharge may be very profuse, purulent, semi-purulent or still 
blood-stained serum, or absent. Generally speaking, there is marked pulsation seen 
on inspection of the perforation made by myringotomy, and the whole aspeet of 
the patient is one of acute illness, with a temperature of 100-102° F. and rising pulse. 

If treated expectantly by gentle irrigation of the ear, warm fomentations, purging, 
etc., the patient may gradually improve, but in my experience, expectant treatment 
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is at this stage dangerous, as there is considerable risk of meningitis, septicaemia or 
lateral sinus thrombosis supervening. Operation by opening up the mastoid region 
and draining the whole area found affected, by the modified Schwartze method, is in 
my judgment the wisest and best course to pursue, and this should be done at an 
early stage. Only occasionally one sees nowadays the classical acute mastoid with 
auricle standing out and definite superficial post-auricular swelling for which the 
practitioner often waits. 

I will now quote cases which have occurred during the past five or six years, and 
which, among others, have compelled me to advocate early operation and drainage. 


I.—Acute Mastoiditis—Boy, aged 10. First seen with history of pain in right ear, 
temperature 101-2° F., pulse 114; drum bulging red, no mastoid tenderness; patient not 
looking or feeling ill. Myringotomy performed without delay; blood-stained serous 
discharge ; 24 hours later temperature 100°6°, pulse 110, not much discharge, myringotomy 
wound pulsating; not looking toxic, no mastoid tenderness; 36 hours: looking definitely 
toxic, temperature 101°, pulse 120, still no apparent mastoid tenderness or edema. Operation, 
mastoidectomy (modified Schwartze); extensive osteo-myelitis with commencing cellular 
destruction and presence of grumous material ; small and widely separated pockets of definite 
pus—cultivation of pus showed pneumococcus—recovery uneventful. 

II. Acute Deep-Seated Mastoiditis—Man, aged 40, acute left otitis following tonsillitis, 
temperature 102°, bulging drum; immediate myringotomy. 24 hours afterwards looking 
toxic, temperature 101°, pulse over 100; left ear discharging freely; no mastoid tenderness 
or edema, but some headache. Operation: left mastoidectomy (Schwartze). At first little 
infection found, the mastoid superficially being sclerosed with slight infection of a few cells ; 
but on exploring the deep group lying deeper than the level of the lateral sinus and over the 
cerebellar dura, extensive infection was here found, and in such a position that it was 
obviously impossible for drainage to take place. Cultivation showed Streptococcus 
hxmolyticus; progress slow, owing to depth of wound, but uneventful. 

I1I.—Infant, male, aged 18 months. History of fever temperature 102-104° for four days 
without apparent cause; nothing found in chest. On fourth day profuse otorrhea from both 
ears, but temperature still 102°. On examination, profuse discharge of pus from both ears, 
and on palpating the baby’s head there was undoubted uneasiness over both mastoids. 
Immediate double mastoidectomy was performed; an extensive area of pus was present in 
each side; cultivation, Streptococcus mucosus; temperature fell to normal after two days. 

IV.—Boy,aged 13. Apparently quite well at school on Tuesday ; developed temperature 
and signs of bronchial trouble Wednesday and pains in left ear which discharged on Thurs- 
day; pain and blood-stained discharge, right ear, Friday, with some tenderness over both 
mastoids; temperature 102°, bronchial signs still marked. On examination: Both drums 
red and bulging in posterior half; definite tenderness at certain spots on each mastoid process 
and very little discharge; pulse 110; double Schwartze operation pertormed; botii mastoids 
showed osteo-myelitis with destruction of mastoid cells and definite scattered pockets of pus, 
especially in the posterior group of cells, and on the right side, causing softening and 
destruction of the,bony covering of the lateral sinus. Cultivation showed Streptococcus 
mucosus. After-progress uneventful. 


All these cases had fortunate terminations, following upon early active treatment. 
The following cases show a different result :— 


I.—A man, aged 24. History of acute tonsillitis followed by otalgia (left ear) ; 
temperature, 102° F. On examination: Left drum reddened, bulging, definite tenderness 
over left mastoid ; immediate myringotomy, followed by free discharge of pus; temperature 
and pulse fell to normal, discharge continued profuse, tenderness over mastoid disappeared. 
Ten days later tonsillectomy was performed: discharge from left ear persisted, and ten 
days later temperature rose to 100° F. Left mastoidectomy was therefore performed ; 
extensive infection and much pus were found; for a few days progress was satisfactory ; 
then suddenly the wound became dry and glazed, signs of septicemia set in, and in spite 
of transfusions, etc., the patient died. Had mastoid drainage been performed on the first 
day he was seen, I feel confident that the result would have been otherwise. 

II.—A girl, aged 15. History of acute otitis and otorrhea for eleven days with rise 
of temperature, but all gradually subsiding until when first seen—on the eleventh day— 
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temperature was 105° F., with headache, vomiting and shivering; mastoidectomy was 
immediately performed; an extradural abscess was present on lateral sinus ; lumbar 
puncture showed clear cerebrospinal ‘fluid under pressure, but no pus. On the following day 
there was a definite rigor, and the temperature again rose to 105° F. The left internal 
jugular vein was ligatured and the lateral sinus opened up and found to contain clot. Patient 
improved considerably for two days and then again symptoms of definite meningitis set in 
and she died. Here, undoubtedly, early mastoid drainage would have resulted otherwise. 

III.—A youth, aged 18. History of acute tonsillitis followed by pain in right ear and 
otorrhea one week; band-like headache. When seen: temperature, 102° F.; pulse 
corresponding ; pupils slightly unequal, severe headache. Right otorrhcea was present and 
some mastoid tenderness. Immediate right mastoidectomy; much infection found and 
drained. As headache and temperature persisted repeated lumbar punctures were performed. 
Cerebrospinal fluid under pressure containing much pus and growing streptococci were drawn 
off, without avail, and the patient died. In this case early mastoidectomy would have certainly 
been wiser. 


In an epidemic of scarlet fever otherwise mild, the only fatal case was an otitis 
which was not seen by an otologist until in the last stages of meningitis, with 
a fortnight’s history of severe aural symptoms. My own experience of acute 
aural symptoms in the early stages of scarlet fever is limited, but it urges me to 
carry out early active treatment and drainage. 

I will now mention briefly some chronic cases, presenting acute symptoms 


(Class B) :— 


I.—A boy, aged 8. History of 12 months’ otorrhea, resulting in acute symptoms ; 
Schwartze mastoidectomy performed; wound healed, but otorrhca persisted ; after some 
months acute symptoms again presented themselves and a further operation was done of 
a conservative nature, but otorrhcea persisted, until after some months the incus extruded. 
In this case, loss of function prevents the boy from entering a public service. 

IIl.—A woman, aged 23. Old history of scarlatinal otitis of many years’ standing. 
Ear recently became painful, with @dema over mastoid and slight fever. Operation : 
Sehwartze mastoid, exposing extradural abscess over temporo-sphenoidal lobe, also over 
lateral sinus. A somewhat stormy convalescence complicated by nephritis and pneumonia 
has ended in recovery, but still with some otorrhwa which will need further treatment. 

III.—A man, aged 50. History of long-continued otorrhewa on left side, for which 
operation was advised, but postponed by patient. Suddenly seized with severe headache, 
temperature 103° F.; mastoidectomy was performed; the whole of the mastoid was found 
destroyed and occupied by a cheesy mass of cholesteatomata which also formed an 
extensive extradural abscess over the cerebellum. A conservative operation preserving the 
middle ear, which was only slightly damaged, was performed with fortunate result, but this 
shows the risk run by those who postpone active treatment for long-continued otorrhcea. 

IV.—A child, aged 12. History of intermittent right otorrhwa and generally poor 
health; anemic; tonsils and adenoids removed six years before; recent acute otitis, left ear 
necessitating myringotomy, also increase of otorrhwa right ear. Temperature normal; no 
mastoid tenderness on right side, but pulsating perforation, right drum ; left side healing; 
hearing diminished right side; child looking pale and anemic. Right mastoidectomy, 
Schwartze operation ; extensive destruction of right mastoid with much pus formation was 
found ; bony sheath of lateral sinus softened ; progress uneventful. Pus showed Streptococcus 
hemolyticus. 


Care must be taken to discriminate between an acute ear caused by furunculosis, 
and that caused by otitis or mastoiditis. Broadly speaking, a painful, swollen, 
discharging ear with a high temperature and headache, and marked diminution of 
hearing, indicates an acute otitis or mastoiditis, whereas acute pain and swelling 
of the external auditory meatus and surrounding cellular tissues —without much fever 
and with no marked diminution of hearing—indicated furunculosis, but the two con- 
ditions may be present together, and a radiograph ot the mastoid is of considerable 
help. But I would sooner explore a mastoid unnecessarily than leave unexplored 
one that required drainage. 

Ta sum up: Cases such as the foregoing, and many others, have induced me 
to formulate, as a general working rule, the following points :— 
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(1) Acute otitis media with swollen drum, with or without temperature and no 
mastoid signs: Immediate myringotomy. Should this be performed by an otologist 
or a general practitioner? Emphatically I would say by an otologist, unless the 
practitioner has had special experience in ear work, for, though it is a slight operation, 
puncture in the wrong spot or with undue roughness may easily result in dislocation 
of the ossicles and impairment of hearing. 

(2) Acute otitis media, especially if the drum be deeply congested as well as 
swollen, with high temperature: Immediate myringotomy under the best conditions 
(hospital or nursing home); if at the end of twenty-four hours, the temperature is 
still over 100° F., the pulse likewise rising 100 or more, and the patient’s appearance 
denotes toxemia, then perform mastoid drainage whether the mastoid is tender or not. 

(3) Acute otitis media with bulging drum, high temperature, quick pulse, toxemia 
and mastoid tenderness: Immediate mastoid drainage combined with myringotomy. 

(4) Acute otitis media with discharging ear, temperature over 100°, and not 
declining and with several days’ history; with or without toxemia or mastoid 
tenderness: Mastoid drainage. 

(5) Profuse otorrhcea which, after careful treatment for a fortnight, is showing 
no signs of clearing up, without temperature, and with or without mastoid tenderness : 
Mastoid drainage. 

Mastoid drainage is no bar to public service. I know of cases in the Navy, 
Army and Air Force following the operation. 

I have formed these conclusions for the following reasons: (1) The patient's 
well-being. (2) To preserve function. (3) To prevent chronic .otorrhaa, which 
otologists should consider a disgrace to their calling. 


DISCUSSION. 
[The three foregoing papers were discussed together. | 


Mr. G. W. DAWSON said that he had operated in several of these cases and had been 
pleased with the result. In 1921 he had had a female patient suffering from an 
acute mastoiditis, with rigors supervening on chronic otorrhea, and an operation was 
performed. The jugular vein was tied and resected, and the lateral sinus, which was 
covered with granulations, was opened; even after plugging, either side bled freely. The 
patient had remained well for five days, and then another rigor occurred, and there was a 
swinging high temperature. She was rapidly going downhill when he (the speaker) decided 
to open the jugular bulb. The groove in which the lateral sinus lay was chiselled away. 
Owing to the proximity of the facial nerve, the operation was necessarily tedious. A Dundas- 
Grant probe was useful in locating the projecting angle of bone separating the bulb 
from the jugular groove. The jugular bulb was dry and empty, but the clot could be seen 
projecting into it from the lateral sinus. Next morning the temperature was normal and 
remained so. 


Sir JAMES DUNDAS-GRANT said that he himself had shown cases in which he had 
operated on the jugular bulb. Many years ago he had operated upon a man with cerebellar 
abscess and suppuration, preceded by thrombosis in the lateral sinus and in the bulb. In 
getting at it he was guided by the landmarks of Grunert. One thing which helped him 
in this case—as also in a case in the King George Hospital—was to detach the digastric 
muscle. 

Another case was that ofa boy with acute suppuration in the middle ear, which had escaped 
notice until Mr. Tudor Edwards said that the temperature suggested lateral sinus trouble. 
There had been no complaint of ear trouble. On paracentesis, pus exuded under great 
pressure. Then he (Sir James) had performed a simple mastoid operation. On account of 
the swelling and hardness in the neck, which he thought might be that of glands on the 
surface of the vein, he left it for a day or two, then opened the vein in the neck. He cleared 
the bulb by pushing a catheter up to the dome and exercising suction. The patient recovered, 
and there was no interference with the tympanum beyond the paracentesis, so that there 
was perfect hearing with a good tympanic membrane. 

A good description of the bulb-operation is to be found in the text-book by Chipault. 
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He agreed with Dr. McKenzie as to the diagnosis of bulb trouble. If the jugular vein 
was ligatured it should be divided, and the upper part brought to the surface. Even if there 
was bleeding, the vein might be tied temporarily and opened afterwards, as the blood would 
soon clot. Remembering what McEwen taught, he (the speaker) practised with success 
exposing the vein, scraping out any portion of the clot which was broken down, and leaving a 
healthy plug at the distal and proximal extremities. Only in exceptional cases did one have 
to operate on the vein. 


Mr. THACKER-NEVILLE said that in the case of inflammation, heat was necessary. After 
doing paracentesis, a good treatment was to apply the infra-red lamp for half an hour thrice 
daily ; it did much to avoid mastoiditis. The choice of anesthetic was important, especially 
when one had to operate in the country. He himself liked 83c.c. of ethyl chloride and 2 c.c. of 
ether, and, after paracentesis, acri-violet 1% in 20% ateohol was the most useful drug he used ; 
it would keep sweet for a week on a plug in a mastoid. After paracentesis one should 
aspirate with an electric motor. Also, the paracentesis should be opened next day by means 
of aspiration with a rubber ball. The objection to the paracentesis done by the general 
practitioner was, that he used a triangular knife and merely punctured the tympanic 
membrane ; a long knife incision was best. 


Dr. T. A. CLARKE said that a useful means of diagnosing between zygomatic mastoiditis and 
furuncle was to make a deep incision in the meatus; if the bacteriological examination of the 
material revealed staphylococcus, the condition was furunculosis—if it showed streptococcus 
it was mastoiditis. 


Mr. PETERS said he could corroborate Dr. Dan McKenzie’s experience that it was 
sometimes dangerous to syringe from the open internal jugular vein: in a case of thrombosis 
of the jugular bulb, he had seen fluid so injected disappear, presumably by the inferior 
petrosal, while not a drop appeared in the open lateral sinus. He advocated, in acute cases, 
where there was absorption or thrombosis, the insertion of a gauze wick into the incised 
lateral sinus, as far as the inferior petrosal, e.g., with the jugular bulb, and above to the 
superior petrosal. The internal jugular vein should be exposed and the upper end left open 
and the facial vein shut off. 

He asked whether Mr. Ridout laid much stress on the area of tenderness. In many 
acute middle-ear cases there was tenderness over the antrum, whereas in spreading 
inflammation there was tenderness over the mastoid process itself. 


Dr. J. S. FRASER, discussing Dr. McKenzie’s paper, said that a case of chronic otorrhwea 
had been sent to him by a physician. The patient had had rigors, and the diagnosis which 
had been made was “ post-influenzal upset of the heat-regulating mechanism.”’ 

On examination, a swelling was found in the neck, and, on pressure, pus came out of the 
external meatus; there was obviously a hole in the roof of the jugular bulb, and the pus was 
coming from the internal jugular vein. He (the speaker) had operated on the mastoid but 
had found the sinus healthy. The case was one of primary jugular bulb thrombosis, 
presumably due to infection passing through the floor of the tympanic cavity. The patient 
had recovered and was still alive. 

He (Dr. Fraser) always ligatured the jugular vein below the common facial; he also 
divided the common facial between ligatures and always opened the upper end of the jugular 
vein, as otherwise that end became a bag of pus. One might not be able to open the upper 
end at the time of the original operation, as the bleeding might be too free ; it could be done 
next day. He did not think anything made a better drainage tube than the interior of the 
internal jugular vein. 

He had performed the bulb operation only three or four times; he found it difficult 
because of the facial nerve. In following up the lateral sinus to the bulb, and removing the 
crest to which Dr. McKenzie had referred, one was very near the facial nerve and the 
posterior semicircular canal. In a subsequent microscopic examination of a fatal case, 
he found that he had opened the lowest part of the posterior semicircular canal. He had 
never tried to do Grunert’s operation, i.e., the making of a complete gutter from the lateral 
sinus to the neck. 


Mr. SYDNEY ScorTT said that during the last twenty-five years he had not found Grunert’s 
operation necessary. Access to the bulb:and drainage through the upper end of the jugular 
vein were sufficient. Sometimes there was no bony floor to the tympanum, so that the 
jugular bulb lay against the mucosa. 
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Mr. SOMERVILLE HASTINGS (President) asked if Dr. McKenzie could give any special 
suggestions for avoiding the facial nerve. 

Dr. DAN McKENZIE (in reply) said that in removing the mastoid one must remove the 
digastric muscle in order to get into the base of the skull. The question of the facial nerve 
was a difficult one. One could feel the styloia process, round the base of which was the 
facial nerve. In certain cases it was impossible to avoid wounding the facial nerve. That 
possibility, however, should not be weighed against the saving of the patient’s life. 

Mr. Ripovt (in reply) said that the more cases he saw the less he was inclined to rely on 
tenderness as a helpful sign, though posterior tenderness was a valuable indication with 
regard to the posterior group of cells. Tenderness over the antrum might depend largely on 
the clinical aspect of the patient, the discharge from the ear, and the temperature. In some 
cases there had been no tenderness, yet extensive inflammation had been found. 

With regard to the zygomatic mastoid, last year he had operated in a case in which the 
swelling had been anterior and over the temporal region. On opening the zygoma and 
following it forward he had found that the sinus led down to an extradural abscess over the 
temporo-sphenoidal lobe. The whole trouble had arisen from infection due to the mastoid 
operation. 


Mal-developments of the Auricle, External Acoustic 
Meatus and Middle Ear. 


By J. S. Fraser, M.B., F.R.C.S.Ed., and E. D. D. Davis, F.R.C.S. 
I.—Dr. J. S. Fraser. 


BEFORE dealing with mal-developments of the external and middle ear it will be 
advisable to give a short account of the normal development of these parts. 

The auricle and external ‘meatus are formed from the tissue surrounding the 
outer part of the first pharyngeal cleft and therefore belong to the territory of 
the mandibular and hyoid arches. The first hint of the auricle appears at the end 
of the fourth week of intra-uterine life, in the form of six small tubercles. Two of 
these appear anteriorly and belong to the mandibular arch; one tubercle is inter- 
mediate, while the three posterior tubercles belong to the hyoid arch. The two 
anterior tubercles form the tragus and the anterior and lower part of the helix. 
The three posterior tubercles form the anti-helix, anti-tragus and lobule. The 
remainder of the helix itself is formed mainly by a process which grows backwards 
avd downwards from the intermediate tubercle. The auricular cartilage appears 
beneath the covering epithelium at the third month. Malformations of the auricle 
must be due to an error in development occurring before this period. 

The external acoustic meatus is also formed from the outer part of the first 
visceral cleft. It appears at the third month of foetal life and arises from an inward 
growth of the epiblast. 

The fibrous layer (pars tensa) of the drumhead is formed by a layer of mesoderm 
which insinuates itself between the epiblastic layer of the primitive external meatus 
on the one hand and the hypoblastic layer of the primitive tympanum on the other. 
The tympanic ring arises from ossification around the peripheral part of the pars 
tensa of the drumhead. 

The Middle-ear Cleft.—The following account is taken from the work of Professor 
J. E. Frazer, of St. Mary’s Hospital, to whom I am indebted for his kind assistance. 

If we take off the roof of the primitive pharynx and look down on its floor, we 
see the pharyngeal arches and the pharyngeal grooves between the arches, as in fig. 1. 
This is the condition in the embryo of about 6 to 8mm. The widest part of the 
primitive pharynx is opposite the second arch and corresponds with the widest part of 
the over-lying mid-brain. The otocyst lies beside this widest part of the mid-brain and 
therefore on the roof of this part of the pharynx, which is the twbo-tympanic recess. 
The recess gets relatively deeper as the structures grow. 
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By the time the embryo has reached the length of 12 to 14 mm., the tubo-tympanic 
recess has become fairly deep and is walled in front by the first arch and behind by 
the third arch ; its floor is formed by the second arch, with the first groove in front 
of it and the second groove behind it. So far, the recess is part of the general cavity 
of the pharynx, but it is beginning to be cut off from the rest of the pharynx by the 
forward growth of the third arch. This third arch comes up against the first arch, 

















Fic. 1. (From a drawing kindly presented by Professor J. Ernest Frazer.)—The diagram 
shows the floor of the primitive pharynx in an embryo of about 12 mm. (the roof of the 
pharynx having been removed). 1, First pharyngeal arch, with Meckel’s cartilage : 2, Second 
pharyngeal arch, with Reichert’s cartilage: 3 and 4, the third and fourth pharyngeal arches. 

















Fic. 2. (After Professor J. Ernest Frazer.)—From an embryo of about 24mm.: shows 
the tubo-tympanic recess becoming deeper, walled in front by the first arch while the third 
arch is rising behind. The floor is formed by the second arch, with the first pharyngeal 
groove in front and the second groove behind. Up to this point the recess is part of the 
general cavity of the pharynx. Numbers as in fig. 1. 


occluding the first groove but not obliterating the cavity above, which forms the 
Eustachian tube. The third arch has, of course, in this process of development, 
covered over the second arch except in the still unaffected outer part of the original 
recess, which is now the tympanum. 

In each arch there are skeletal bars—Meckel’s cartilage in the first arch and 
Reichert’s cartilage in the second. Their relation to the grooves and pouches is 
shown in figs. 2, 3,4. The second arch area in the tympanum is invaded from the 
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front by an ingrowth of the first arch, which passes back above the first pouch. 
This ingrowth contains a prolongation from Meckel’s cartilage. The ingrowth passes 
down under the floor of the anterior part of the old second arch area. 

In vertical transverse sections of the tympanic area at this stage we see that 
(1) Meckel’s cartilage has sent a process over the edge of the cavity to lie under its 

















Fic. 3. (After Professor J. Ernest Frazer.)—Shows the upward growth of the third arch, 
which comes up against the first, thus forming the Eustachian tube. Note Meckel’s cartilage 
in the lower part of the first arch—from this the malleus is formed. 
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Fic. 4. (After Professor J. Ernest Frazer.)—Shows the second arch area becoming invaded 
from the front by an ingrowth of the tissne of the first arch (the shaded area), which passes 
back above the first pouch. The arrow shows the direction of the ingrowth of the meatal 
plate which forms the external acoustic meatus. 


floor; (2) the meatal plate grows in from the surface to lie below this again, so that 
the process from Meckel’'s cartilage is caught between the two. This process is the 
handle of the malleus, the malleus being the upper end of Meckel’s cartilage (fig. 5). 
The annulus tympanicus, developing round the periphery of the tympanic membrane, 
is a first arch structure. 
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Tympanic Ossicles and Muscles.—According to Hammar, the malleus, Meckel’s 
cartilage, and the incus are developed from the first pharyngeal arch, while the stapes 
and Reichert’s cartilage are formed from the second arch. Deutsch states that the 
dorsal part of the hyoid arch is divided into two branches—medial and lateral— 
which are connected by the inter-hyal. Later this connexion disappears. The 
medial branch at the end of the eighth week forms a ring round the stapedial artery, 





Meckel's 














Fic. 5. (After Professor J. Ernest Frazer.)—Shows the condition on section. Meckel’s 
bar, or cartilage, has sent a process over the edge of the cavity to lie under its floor (handle 


of the malleus). The meatal plate (M) grows medially to lie below this ingrowth. T = 
Tympanic cavity: DH = Drumhead. 


16 mm. 22 mm. 35 mm. 


























Fic. 6. (After Professor J. Ernest Frazer.)—Dorsal view of stages of separation of tubo- 
tympanic recess-from pharynx seen from above and behind. Embryo lengths are given 
above each figure. R = Reichert’s bar: X = posterior limit of manubrial invasion: 
IX N = 9th cranial nerve: E P = Epithelial lamina below tubal part. 


i.e., the rudiment of the:stapes. The lateral branch is again divided into two parts: 
one of these is situated ventrally and is known as the stylo-hyal cartilage; the 
other lies dorsally and is called the tympano-hyal. These two cartilages fuse to 
form the styloid process. The stapes first appears at the end of the fourth week of 
foetal life, while the malleus and incus are formed at the sixth week. The tensor 
tympani appears at the second and the stapedius at the third month. Ossification 
begins in the head of the malleus and in the body of the incus at the fourth month. 











89 Section of Otology 1301 


The Inner Ear.—The otic vesicle begins to develop as an auditory pit on the 
fifteenth day and, a little later, sinks into the mesoblast as the auditory vesicle. In 
the second month the vesicle is surrounded by a cartilaginous capsule and lies 
laterally to the hind-brain. The upper end of the middle-ear cleft is prolonged 
upwards on the lateral side of the otic vesicle, which simultaneously descends in the 
tissues of the head. 


Mal-developments of the Auricle, External Acoustic Meatus and Middle Ear. 


Auricle.—Seven varieties of malformation have been described by Marx: (1) The 
pointed or Darwinian ear; (2) A form in which the helix hangs down like a flap ; 

















Fic. 7. (Present case.)\—Right ear. Vertical transverse section through region of oval 
and round windows No. 180. 1, Diminutive facial nerve: 2, Utricle: 3, Saccule: 4, Lower 
part of tympanum filled with delicate connective tissue: 5, Lower part of bony meatal 
atresia: 6, Remains of Reichert’s cartilage: 7, Upper part of bony meatal atresia, probably 
formed from squama. 8, Upper part of tympanum. 


(3) The lobule may be split or absent ; (4) The cat ear, in which the auricle is small 
and markedly concave; (5) The auricle merely forms a longitudinal swelling ; (6) In 
more severe forms of microtia the auricle is still more rudimentary and may be 
displaced forwards over the mandibular joint or even on to the cheek; (7) The auricle 
may be absent. 

External Acoustic Meatus.—In the slightest cases of atresia the meatus is 
occluded only by connective tissue, and the tympanic plate is poorly developed. In 
more marked cases the atresia is bony and the middle ear is hypoplastic. In 
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the most marked cases of all, the inner ear is also involved, but in this latter group 
the whole side of the skull is frequently affected and the face is asymmetrical. 
There may be congenital facial paralysis. Only in exceptional cases is the bony 
atresia due to over-growth of the tympanic bone. As a rule, the atresia is produced 
by over-growth of the styloid process (Reichert’s cartilage) which also projects into 
the tympanic cavity. 

Middle-ear Cleft.—In cases of microtia and atresia of the external meatus, the 
Eustachian tube is usually present, even in patients with marked malformation of 
the tympanum. The cartilage of the tube, however, may be absent. Usually the 

















Fic. 8. (Present case.)—Vertical transverse section through right ear No. 205. 1, Facial 
nerve: 2, Utricle: 3, Ampullary end of posterior canal: 4, Lower part of tympanum filled 
with connective tissue: 5, Bridge of bone joining promontory to bony meatal atresia: 
7, Remains of Reichert’s cartilage: 8, Tympanic membrane. 


size of the tympanum is greatly diminished because the lateral wall is composed of 
thick bone (vide supra) which often reaches the promontory. In extreme degrees 
the tympanum is replaced by spongy bone. 

Ossicles.—These as a rule are malformed, especially the malleus and incus. The 
handle of the malleus is usually defective and often this ossicle is only represented 
by a minute piece of bone. The incus, on the other hand, may be large but greatly 
misshapen. In some cases the malleus and incus have been fused together. The 
stapes as a rule is the least affected. In the most marked varieties of malformation 
the ossicles are entirely absent. 

Tympanic Muscles.—The tensor tympani and stapedius may be well-developed, 
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even in cases of marked malformation of the middle-ear, but the tendons of these 
muscles may not have the normal attachment. 

The facial nerve is usually present but is often small and may take an abnormal 
course. 

The labyrinth as a rule appears to be normal. This is not surprising because 
the otic vesicle and its mesoblastic capsule are developed quite independently of the 
middle and external ear. Steinbriigge found that the labyrinth was only affected in 
12-5% of cases of mal-development of the auricle and middle ear. It may be 
recalled that in cases of congenital deaf-mutism due to malformation of the pars 
inferior of the labyrinth (cochlea and saccule), deformities of the external and middle 
ear are very uncommon indeed. 

















Fic. 9. (Present case.)—Vertical transverse section through right ear No. 225. 1, Small 
facial nerve: 2, Normal utricle: 3, Crista quarta: 4, Ampulla of posterior canal: 
5, Commencement of styloid process: 6, Bony meatal atresia: 7, Deformed crus of stapes: 
8, Diminutive drumhead. Note small air-containing space in tympanum. 


Present Case.—A male infant aged 9 days; had considerable deformity of both 
auricles; the right auricle was almost absent ; the left had no helix and no concha. 
There was no history of deformities in the family. The parents were not§related 
but both had a history of tuberculosis. 

Microscopic Examination of the Right Ear. (Figs.7 to 10.) Sectioned vertically and 
transversely from before backwards. Unfortunately, the saw-cut made in removing 
the temporal bone, did not include the cartilaginous Eustachian tube so that no opinion 
can be given regarding its condition.—The drumhead is very small. The roof of the 
middle ear is low and the tympanic cavity much reduced in size. The tympanum 








1304 Proceedings of the Royal Society of Medicine 92 


on this side, however, has evidently contained air. The niche of the round window 
is filled with loose connective tissue. The bony floor of the tympanum is dehiscent. 
There is an osseous partition crossing the tympanum below the level of the stapedius 
muscle. The upper end of the styloid process (Reichert’s cartilage) is present in the 
lateral wall of the tympanic cavity and has produced considerable meatal atresia. 
The malleus is absent or very small. The incus is large but malformed ; its short 
process is attached to the bony prominence of the lateral canal instead of to the 
floor of the aditus. The stapes is present but misshapen. The stapedius muscle is 
present but is abnormally placed. The facial nerve is small and crosses the posterior 




















Fic. 10.—Vertical transverse section through right ear No. 395. 1, Small air space in 
aditus: 2, Fossa subarcuata with vessels: 3, Two ends of posterior canal: 4, Lateral canal: 
5, Short process of incus attached to prominence of lateral canal. 


part of the tympanum uncovered by bone. The air-containing part of the tympanic 
cavity itself is greatly reduced in size, the submucosa being very thick and filling up 
the lower part of the tympanic cavity and also the posterior part, including the 
aditus and antrum. The labyrinth is practically normal. 

Microscopic Examination of Left Ear. (Figs.11and12.) Sectioned horizontally 
from above downwards.—The changes on this side are much less marked. The 
tympanic membrane is smaller than usual and greatly thickened. The annulus tym- 
pahicus is malformed. The handle of the malleus is short and is close to the posterior 
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edge of the drumhead. The tympanum is small and contains mucopurulent secretion 
(infantile otitis media). The mucosa lining the tympanum is swollen and infiltrated 
with small cells. The incus and stapes are well formed and the joints between the 
ossicles are normal. The tympanic muscles are present. 

















Fic. 11. (Present case.)\—Horizontal section through left ear No. 145. 1, Abnormally 
placed malleus ankylosed to posterior part of bony meatal atresia: 2, Anterior part of bony 
meatal atresia: 3, Joint between long process of incus and head of stapes: 4, Hollow of 
stapes: Note that infantile otitis media was present and that the tympanum was full of pus: 
5, Eustachian tube: 6, Cochlea: 7, Vestibule: 8, Posterior canal: 9, Very small facial nerve 
uncovered by bone. 


Production of Congenital Microtia, Meatal Atresia and Malformation of 
the Middle-ear Cleft. 


(1) Alexander and Benesi hold that the primary fault consists in total aplasia of 
the tympanic ring and defective development of the squamous bone. This results 
in excessive development of the postero-superior part of the latero-hyal, which is 
mainly responsible for the bony meatal atresia. Alexander and Benesi hold that 
the absence of the tympanic ring results in faulty development of the drumhead and 
ossicles. 

(2) It has been suggested that intra-uterine injury may possibly account for some 
cases of the malformation of the auricle, e.g., constriction of the head by ‘the 
umbilical cord. 
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Fic 12.—Horizontal section through left ear No. 190. 1, Handle of malleus: 2, Greatly 
thickened tympanic membrane: 3, Tympanic cavity with pus: 4, Scala tympani of basal coil 
of cochlea: 5, Niche of round window full of pus : 6, Two ends of posterior canal: 7, Stapedius : 
8, Facial nerve. 


(3) Virchow has suggested that inflammatory processes are the cause of microtia 
and meatal atresia. 

(4) Marx, and also Joél, believe that the condition is due to a fault in the germ 
plasm. Marx points out that congenital fistula of the ear has been traced through 
several generations and that congenital atresia of the meatus has been observed by 
Krampitz in the case of a mother and child. The writer agrees with the theory o! 
Marx and of Joél. Congenital malformation of the first and second pharyngeal 
arches would account for all the changes present in cases of malformation of the 
auricle, external meatus and middle-ear cleft. 


II.—Mr. E. D. D. Davis. 


Clinical Aspect.—(1) At a meeting of the Section of Otology in May, 1914, 
I showed a dissected specimen of the temporal bone obtained from the post- 
mortem examination on a child aged eight months who had a marked deformity of 
the auricle, and was apparently completely deaf in that ear. The auditory meatus and 
os tympanicum were absent, and the plate of bone in the position of the auditory 
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meatus was perforated by a blood-vessel which appeared to represent the meatus. 
The middle ear was full of gelatinous material, but the malleus and incus were normal. 
The Eustachian tube, the internal auditory meatus and the auditory nerve were 
normal. The brain showed no macroscopic abnormality, and it was sent to the 
L.C.C. laboratory at Claybury Asylum for section, but unfortunately the specimen 
was lost. 

(2) In 1916 I saw a boy, aged 5, with a marked deformity of the left auricle 
and with no auditory meatus. The late Mr. Kellock had operated on the ear with a 
view to forming an auditory meatus, but the operation was a complete failure. 
The orifice of the Eustachian tube in the naso-pharynx was like that of the 
normal right ear and showed no abnormality. 

I have just seen this boy again; he is now a well-developed lad aged 17. 
The mastoid processes and supra-meatal depressions are symmetrical and normal. 
The orifice of the Eustachian tube is normal. 

There is some hearing by bone conduction in the left ear, and thé tuning fork on 
the left mastoid can be heard with Biarany’s noise-box at full tilt in the right ear. 
Weber’s test is not heard more loudly in the deformed ear. 

In this case, as in others, the deformity, so far as can be ascertained, is confined 
to the auricle and auditory meatus. 

Skiagrams of the ear have been taken by Mr. Graham Hodgson, who reports as 
follows :— 

“There is no X-ray evidence of abnormality in the left labyrinth. The internal 
auditory meatus is of normal size and shape, and the capsular bone of both the 
posterior and anterior labyrinths shows no X-ray evidence of departure from the 
normal. The right labyrinth also shows no X-ray evidence of abnormality.” 

Jean Sailly has reviewed the literature and a collection of cases of congenital 
deformities of the auricle and meatus, and in nearly all the cases, the malformation 
was confined to the auricle and meatus, as in the above-mentioned specimen. The 
labyrinth and auditory nerve were normal. Facial paralysis and asymmetry of 
the face were present in nine out of eighteen cases. Sailly considers that a 
plastic operation on the auditory meatus should be successful, but the records of such 
operations show little or no success. 


Discussion.—Mr. SYDNEY SCOTT said he once saw a female child with a condition resemb- 
ling ordinary congenital microtia. The mother, when about six months pregnant, was thrown 
out of a trap, and bruised her abdomen. When the child was born, at full time, she had an 
open wound extending from the corner of the outer canthus of each eye across the region of 
the auricle on each side. He (Mr. Scott) saw her when she was 3 years old. The pinna was 
represented by small irregular nodules, no meatus was visible. He was prevailed upon to try 
to restore the meatus, and he operated and found there was a tympanic membrane, and a 
fundus of the meatus. Scar tissue caused atresia of the meatus; no bony meatus had 
developed. The attempt to restore the meatus had failed ; but the child, now 7 or 8 years of 
age, could hear conversation. 

He also saw a man, who had microtia, and auditory meatus on either side, who could hear 
the low Bezold forks and could hear conversation so well than no attempt at improvement 
by operation was advised. 

Mr. ALEX. R. TWEEDIE said that the noise apparatus in the opposite ear did not exclude 


perception for all notes by the sound ear. Had the vestibular apparatus been tested ? 
Could any Member refer him to any success after operation for this condition ? 


Mr. E. D. D. Davis (in reply to Mr. Tweedie) said he assumed that in the left ear the 
hearing was by bone conduction ; the patient said so. The noise-box confirmed that, but the 
Weber test was negative. 


The PRESIDENT said that he had had one or two such cases. Some people who had this 
deformity seemed to hear comparatively well. He knew a girl, aged 16, who had fairly 
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complete occlusion of the external ears, yet when sitting in the front row at school, she 
managed to hear the lessons, though ordinary tests showed her to be considerably deaf. 

Mr. J. S. FRASER (in reply) said he did not see why these patients should not hear fairly 
well. If one closed one’s own external meatus on both sides with the fingers, one could hear 
a whisper near the ear and the conversational voice at a greater distance. The inner ear 
was usually normal in cases of microtia. These patients were very deaf, but they were 
not totally deaf. 

Mr. Scott had mentioned an accident in utero. There was a case on record in which the 
umbilical cord was twisted round the child’s head, and there was a deformity of the external 
ear, but such cases were, he thought, rare. 

It was doubtful whether there had been any considerable success from operation in these 
cases. Some surgeons claimed improvement in hearing, but he thought Mr. Davis would 
agree that in the majority of cases recorded, there had been little or no benefit to the hearing 
from attempts to restore the meatus, or to recreate the drumhead, or even when the radical 
mastoid operation had been performed. 

Mr. E. D. D. DAvis (in reply) said that certain writers in America had stated that the 
psychological effect of an operation was good, but in all the records that he had seen there 
was no account of a real success. 


Injury of External Auditory Meatus by Indirect Violence.—F. C. W. 
Capps, F.R.C.S.—H. B., aged 58, came to hospital on February 21, 1929, complaining 
of left-sided tinnitus. Five days previously, after a meal, he had felt giddy and had 
fallen, striking the point of his chin. The ear bled for a short time afterwards. 
The fall caused a rupture two-thirds down the meatus, at the junction of the 
floor and the anterior wall. At first one could definitely see the margins of the 
rupture, but there had been a good deal of healing, and only a small clot is 
now to be seen. There is no sign of abrasion of the auricle suggesting a fall on the 
ear. The patient can hear 16 double vibrations per second on that side, and 22 
centimetres on the monochord; 20 on the other side. He can inflate the ear, and 
there seems to have been no injury to the middle or inner ear. The blow appears 
to have been transmitted through the temporo-mandibular joint. 


Discussion.—Dr. T. B. JOBSON said that the line of abrasion here corresponded to the june- 
tion of the cartilaginous and bony meatus, and if the man had not been conscious at the time 
it was possible that the auricle might have been dragged on, and that a separation had 
occurred at the junction. 

Mr. ALEX. R. TWEEDIE said that he considered this case important, because, in his 
experience, it was possible that injuries apparently limited to the auricle or external auditory 
meatus, were sometimes associated with so much concussion as to cause damage to the 
internal ear. 
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(May 17, 1929.] 
A Straight-rod Pelvimeter. 
By HERBERT R. SPENCER, M.D. 


HAVING tested a large variety of pelvimeters and realized the difficulty of 
obtaining accurate measurements of the internal diameters therewith, I have 
usually adopted the common practice of estimating the obstetric conjugate from the 
diagonal conjugate, measured with the finger, by subtracting from half to two-thirds 
of aninch. This, though it has the merit of convenience, is not exact, even when 
due allowance is made for the depth, thickness and inclination of the pubes and 
for the inclination of the pelvis. Modern methods of radiographic pelvimetry 
have been devised by which accurate measurement of the pelvic diameters can be 
obtained, but these methods are costly, tedious and inconvenient, and much care is 
required in order to avoid error, to say nothing of the danger to the embryo if the 
patient be pregnant. 








The figure shows the rod 1 ft. in length, slightly raised above the notches on the uprights, 
for distinctness; in practice it almost touches them. The uprights are 43 in. in height when 
the slides are withdrawn. The long dotted line is, like the rod, 1 ft. long, and is drawn 
through the points where the central grooves of the uprights touch the paper. The dot at 
end of the long line is vertically under the apex of the round end of the rod. 


The pelvimeter which I am bringing to the notice of the Section consists of (a) a 
straight steel rod, one foot in length and one-eighth of an inch in diameter, rounded 
at one end and pointed at the other, (b) two weighted metal uprights having 
sliding rods with a notch and central point at the end. The base of these 
uprights has a vertical median groove, which enables one to mark with a dot, on a 
large sheet of paper placed beneath the patient, the positions of the axis and point 
of the rod when its round end is applied to the sacral and pubic promontories. If 
we join these dots and afterwards extend the line to one foot from the dot repre- 
senting the point, the distal extremity of the line represents the exact position 
occupied by the middle of the round end of the rod when held against the sacral and 
pubic promontories. As the round end of the rod is directed toward the sacral 
promontory, but lies flat against the pubic promontory, it is necessary to add half 
the thickness of the rod (one-sixteenth of an inch) to the distance between the 
ends of the lines. An exact measurement of the obstetric conjugate is thus 


JuLty—Osst, 1 
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obtained ; this I have proved on the dry pelvis. I have also used this pelvimeter 
several times on the living, but, as I have no longer the opportunity of testing it on 
a large scale, I am bringing it before the Section in order that those who feel 
inclined may give it a trial. I have presented it to the Obstetric Unit of University 
College Hospital, where it may be seen. 

In using it, a strong, steady table (preferably an engineer’s) is required; this 
must be quite level and large enough to accommodate the patient when lying com- 
fortably on the left side, with the legs drawn up and the body not tilted. The 
patient must be kept fixed in this position by sandbags during the examination, which 
gives rise to no pain. The round end of the rod is now taken between the fore and 
middle fingers of the right hand and held against the promontory of the sacrum. 
The rod is held horizontally, supported by the cleft between the fingers and the ~ 
knuckles, and, while it is in this position, an assistant places the first upright under 
it about at the middle, as near to the obstetrician’s hand as possible, moving 
the upright and the slide so that the rod lies exactly centred over the notch, and 
then places the second upright exactly under the point. The two positions (of the 
shaft and the point) are marked by a dot on the paper which covers the table. The 
manoeuvre is then repeated for the pubic promontory; but, in this case, the left 
fingers are used to keep the round end flat against the prominent part of the 
pubes. 

The patient then gets off the table and the conjugate is obtained by drawing the 
lines on the paper, as already described, measuring the distance between the distal 
extremities of the lines, and adding one-sixteenth of an inch. 

If desired, the contour of the sacrum and coccyx can be drawn with the aid of 
this pelvimeter. 


Contra-indications to Irradiation in Carcinoma of the Cervix. 
By GILBERT I. StrRacHAN, M.D., F.R.C.S. 


DURING recent years the use of radium as a palliative—and, in a proportion of 
cases, curative—agent in carcinoma of the cervix has attracted an increasing amount 
of attention. 

Such impressive results have been obtained, especially by workers like Heyman 
of Stockholm, Ward of New York, and Regaud of Paris, that the advisability of using 
radium in early and operable cases has been considered, and in a number of centres 
radium is now used to the exclusion of radical removal. 

Opinion is, however, sharply divided on this point, and in such early cases many 
gynecologists of repute still advocate operation and support their opinion with 
strong arguments. 

On the other hand, in cases advanced beyond the possibility of successful 
operative removal, radium is now used almost to the exclusion of other methods 
of treatment, and many striking instances are on record in which advanced growths 
of the cervix have disappeared, in some cases permanently, and in others temporarily, 
under the influence of irradiation. 

The idea has thus gone abroad, to some extent, that any case advanced beyond 
the possibility of operation may be treated with radium. This is far from the case, 
and in this paper it is desired to indicate the conditions which have been found to 
render radium unsuitable or even dangerous. Unless cases for radiation, as for other 
methods of treatment, be properly selected, not only will improvement fail to accrue, 
but the condition may be made worse and a wrong impression be created as to the 
value of this therapy. 

The presence of the following conditions’ has been found to contra-indicate the 
application of radium. 
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(1) An extreme degree of general emaciation and cachexia is not likely to be 
influenced beneficially by radium. In such cases other contra-indications—such 
as a foul surface to the growth, extreme anemia, and massive extensions—are likely 
to be present, and may indeed play a large part in the production of the cachexia. 
In such cases radium is likely to produce rapid deterioration and early death, and 
irradiation in these cases should be postponed until the general condition is improved, 
if it is going to improve, by rest in bed, local cleansing and douching, and appropriate 
feeding. 

(2) Extreme anemia from repeated or severe hemorrhages or from toxic absorp- 


tion from a foul cervix, is another contra-indication. 
It can be laid down as a rule that with a red cell count of less than 3,000, 000, 
or with a hemoglobin index of below 40, radium should not be applied. There is a 


tendency for radium itself to produce a certain degree of anemia (although this is 
seldom marked), probably by a systemic action on the spleen and other blood-forming 
organs, and this, added to a previously existing severe anemia, may reduce the blood- 
count to a dangerously low level. Not until the condition has been improved by rest, 
iron, cauterization of the growth, or, if thought advisable, blood transfusion, should 
radium be applied in these cases. 

(3) Hatensions and metastases of the growth may contra-indicate the application 
of radium. 

If hydronephrosis or pyonephrosis should be found by the presence of a tender 
swelling in either loin, radium should not be applied. This complication indicates 
ureteral involvement and obstruction, and even if radium should be locally successful 
in retarding the growth, this result is likely to be accompanied by increased fibrosis 
in the broad ligaments and correspondingly increased obstruction. 

Similarly, extensions to the bladder or rectum indicate that the condition 
has extended beyond the likelihood of radium being effective. This may be shown 
by the presence of symptoms of frequency or dysuria, or rectal tenesmus, or 
physical examination may show anterior or posterior vaginal extension with 
infiltration and cedema or rugosity of the bladder wall, or induration and fixation of the 
anterior rectal wall. Ifradium be applied in such a case to the growing edge of the 
tumour, the needles will require to be inserted dangerously close to the bladder and 
rectal wall, and fistula formation is likely to be hastened. 

The presence of an actual fistula into the bladder or rectum is generally an 
absolute contra-indication to radium. Such fistule are easily recognized by the 
history of incontinence or on demonstration by the speculum. Radium in such cases 
is likely to cause intense local irritation with sloughing of the rectal or bladder walls, 
and so to enlarge the fistulous opening. 

Ward and certain others have reported the healing of some small rectal fistule after 
the application of radium, but the usual experience is the reverse of this, and one of 
the main problems of the technique of application is the proper guarding of the 
rectum and bladder, usually by gauze packing. 

For the same reason, if a fistula should develop in the course of radium treatment, 
such treatment has to be discontinued. 

(4) The presence of any inflammatory pelvic lesion should also be regarded as 
contra-indicating radium. A foul, sloughing condition of the growth is one of the 
most common and important of these. If radium be applied to a condition of this 
kind, massive necrosis with some toxemia and pelvic parametritis or peritonitis is 
likely to be set up. In such cases, douching night and morning with iodine or lysol 
should be instituted, together with periodical swabbing of the growth, under direct 
vision, and an occasional application of iodized phenol. 

Under this treatment the foul surface will clear up usually within a week or ten 
days, and only then should radium be applied. 

Pyometra is an equally important, if less frequent, complication. In most of our 
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cases in which pyometra was present, pyrexia was absent, the uterus was only 
slightly enlarged, and the condition was not suspected. 

In every case, before radium is inserted, an attempt should be made to pass a 
sound through the cervical canal. It is often a matter of the greatest difficulty to 
find the canal on the face of the ulcerated growth, and it is remarkable that writers 
have so seldom referred to this practical point of technique. 

Heyman remarks on the frequency with which the canal is to be found at the 
periphery rather than at the centre of the growth, and in our experience it is found 
more often on the right than on the left side, indicating a left lateral origin of the 
carcinoma. Occasionally, even after the most careful search, it may be impossible to 
find the cervical canal, but a prolonged attempt should always be made. 

Should pyometra be present, the passage of the sound is followed by the escape of 
a thin stream of pus. The cervix should then be dilated to number eight or nine, 
and a drainage tube gently inserted with long forceps into the uterine cavity, with 
the lower end extending outside the vaginal orifice. This tube should be left in 
position until the discharge has ceased, when the radium can be safely applied. 
Occasional lavage with eusol may be undertaken through the tube, but usually simple 
drainage is best. With drainage of this sort the discharge usually ceases within a 
week. 

The presence of salpingitis, pyosalpinx, or a pelvic abscess, are other inflammatory 
contra-indications to radium. The danger in applying radium in the presence of such 
complications is the likelihood that peritonitis may be set up. Such inflammatory 
conditions should be looked for in the thorough pelvic examination which should 
always precede the exhibition of radium. 

It has to be remembered that when there is considerable parametric thickening, 
the presence of inflamed or suppurating appendages may be difficult to determine even 
under anesthesia, and the main points which would cause suspicion are severe pelvic 
pain, tenderness and fullness in one or both lateral fornices or posteriorly, together 
with a temperature up to 101° F. which tends to persist. 

It is our opinion that such inflammatory pelvic complications are more common 
than is generally recognized, and that their unsuspected presence accounts for at 
least a certain degree of pelvic pain. This is not only a well-recognized late 
symptom of carcinoma of the cervix, but it tends to persist or even to become worse 
in certain cases after the application of radium, and it is likely that in some of these 
cases radium should not be applied until an inflammatory focus has been cleared up. 

In such cases the patient should be kept in bed, on a low diet, and daily 
douching should be instituted, and in the less severe cases, in the absence of pus, 
the inflammation will subside and radium may then be inserted by about the end of 
the second week. A pelvic abscess may require drainage into the vagina, and in 
the case of pyosalpinx it is quite justifiable to perform laparotomy and salpingo- 
odphorectomy and then apply radium after the local condition has quietened down. 
A large amount of relief of pain is brought about by this procedure. 

(5) In cases in which the whole pelvis is extensively caked and infiltrated by 
extension from the cervical growth, a local remedy like radium, even supplemented 
by more general measures such as deep X-ray therapy, can do little if any good, and 
it is often better to leave the patient in peace. Usually in such cases, cachexia, 
angzmia, or ureteric or other infiltration is present as a contra-indication, but even 
from the local point of view, the application of radium seems often to hasten rather 
than to retard the end. 

(6) Any evidence of impaired metabolism, especially defective excretion of 
nitrogenous waste products, is to be regarded as a danger signal, and in such cases 
radium should be withheld. In a number of American clinics great stress is laid on 
this point. 

These contra-indications may be said to fall into two categories: the temporary 
ones, such as inflammatory lesions, which can be cleared up under appropriate 
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treatment, and the permanent ones, such as ureteric involvement or extension to 
bladder or rectum, which can only be expected to progress. In the latter cases 
radium should not be applied ; in the former type of case it may be applied, but only 
after the inflammatory condition has become thoroughly quiescent. 

In any case in which the application of radium is under consideration, a thorough 
preliminary local and general examination should be carried out, and the presence of 
such contra-indications to irradiation looked for; only in their absence should 
radium be used. 

One cannot avoid the conclusion that the indiscriminate application of radium 
in cases exhibiting some of these contra-indications has led in the past to unfortunate 
—and in some cases to disastrous—results. 

There is much to be learnt and to be avoided in the application of radium to so 
grave a condition as carcinoma of the cervix, and the points raised here represent 
only one aspect of this matter. Radium should not be applied except by those who 
have given special study and attention to the matter, and who have been in a position 
to gain special experience, if the best results are to be obtained and if disappointment 
is to be avoided. 

One unfortunate result of the great amount of attention which has been directed 
to radium as a‘ cure for cancer” in the lay press, is that men without such special 
knowledge and experience may be tempted to apply radium under quite unsuitable 
circumstances, with disappointment to themselves and with detriment to the patients 
concerned. 


The Results of Wertheim's Operation and a Comparison between 
them and those Obtainable at Present by Radium. 


By Victor Bonney, M.S.Lond., F.R.C.S. 


Up to February, 1929, I had, with an operability rate of 63%, performed 
Wertheim’s operation 365 times, with 55 deaths due to the operation: an operative 
mortality of 15%. There were 20 operative deaths in the first 100 of the series, and 
11 operative deaths in the last hundred. 


RESULTS ON THE FIVE-YEAR BASIS. 


Of these operations, the 265th was performed in December, 1923, so that 
265 cases are available for review on the basis of five years’ freedom from recurrence. 
The results are as follows :— 





‘ 
All Cases. 
Deaths by ae om om wi ee 44 = 16-6% 
Recurrence before 5 years a — - 95 
Lost sight of before 5 years ... = oe rand 13 
Died of other disease before 5 years ... . re 8 
Well 5 years after their respective operations ide 105 
265 
Il. 
Recurrences. 
38 occurred under 1 year from the operation 
” otter 1 ,, ” ” 
12 aed ” 2 years ” ” 
8 Lal ” 3 ” ” ” 
10 - Se ” ” 
95 


68 per cent. of the recurrences occurred before 2 years. 
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Cases Lost Sight of. 


4 under 1 year from the operation 


4 after 
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Patients Dying from Other Disease. 


Cardiac disease 

(a) Nephrectomy for fistula 

3after 1 ,, one \ (b) Operation for vesical fistula 
(c) Tuberculosis 


1 under 1 year 


. as 2 years Cerebral hemorrhage 
2 3 J (a) Angina pectoris 
— fe \ (b) Apoplexy 
l 5 4 5 Pneumonia 
8 


V. 


Subsequent History of the 105 Patients known to be Well 5 years after their respective 


4 died of recurrence in the 


Operations. 





6th year after the operation 
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Of the 70 Patients Well and still being Kept within Touch. 
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Effect of Glandular Involvement. 
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Of the 265 operations, reviewed on the 5-year basis, the regional glands 
removed were proved to be carcinomatous in 113, or 42%. 
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VII, 
Gland-involved Cases. 
Deaths by operation _ one oe ios 26 = 28% 
Recurrence before 5 years per ove — 52 
Lost sight of before 5 years oes ose 6 
Died from other diseases before 5 5 years eee soe 2 
Well 5 years after their respective operations - 27 
113 
VIIl. 


Recurrences. 
21 occurred under 1 year from the operation 


15 a after 1 ,, - ” 
4 ” ” 2 years ” ” 
4 ” ” 3 ” ” ” 
8 ” ” 4 ” ” ” 

52 


70% of the recurrences occurred before 2 years. 


IX, 
Cases Lost Sight of. 


4 under 1 year from the operation 
2 after 1 year 


6 


” ” 


X. 
Patients Dying from Other Disease. 
1 after 1 year. Nephrectomy for fistula 
1 after 1 year. Operation for vesical fistula 
XI. 
Subsequent History of the 27 Patients known to be Well 5 years after their respective Operations. 
1 died from recurrence in the 6th year after the operation 


” ‘ ” 7th ” ” ” 
2 ” 8th ” ” ” 
1 was lost sight of 7th 


” 


22 are well and still being kept within touch” 


27 


XII. 
Of the 22 Patients Well and still kept within Touch. 


4 were operated on over 17 years ago 
1 was ” ” ” li ” ” 
2 were ,, » » 1 yy 45 
4 ” ” ” ” 12 ” ” 
1 was ” ” ” 10 ” ” 
2 were ” 9 ” 9 ” ” 
1 was ” ” ” 8 ” ” 
2 were ” ” ” 7 ” ” 
2 ” ” ” ” 6 ” ” 
3 ” ” ” ” 5 ” ” 
22 


The Effect of Glandular Non-involvement. 


Of the 265 operations the regional glands were proved not to be carcinomatous 
in 152 cases, or 58%. 
XIII. 


Gland-free Cases. 
Deaths by operation 


wa ne own ss 18 = 11-8% 
Recurrence before 5 years . oem bite wale 43 
Lost sight of before 5 years ons coe 7 
Died from other disease before 5 years ‘ie ove 6 
Well 5 years after their respective operations ove 78 


“152 
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XIV. 
Recurrences. 

17 occurred under 1 year from the operation 
12, after 1 ,, » ” 

8 * » 2 years ‘ 2 

4 ” ” 3 ve ” ” 

2 ” %” 4 ” ”? ” 

43 


67% of the recurrences occurred under 2 years. 
XV, 
Patients Lost Sight of. 


2 after 1 year from the operation 
2 ,, 2 years i ” 
a ee me 
, a St ” 
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XVI. 
Patients Dying from other Disease. 
1 under 1 year wis = ons Cardiac disease 
l after 1 ,, sv cn oe Tuberculosis 
1 , 2years... a me Cerebral disease 
fe oe aes eas a Apoplexy 
a ae i ives a Angina pectoris 
_ S ws Pneumonia 
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XVII. 
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Subsequent History of the 78 Patients known to be Well 5 years after their respective Operations. 


3 died from recurrence inthe 6th year after the operation 


3 ” ” ” 7th ar ” ” 
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XVIII. 
Of the 48 Patients Well and still being kept within Touch. 


1 was operated on over 20 years ago 
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RESULTS ON THE TEN-YEAR BASIS. 

Between 1907 and the end of December, 1918, I performed Wertheim’s operation 
161 times, and this number of cases are therefore available for review on the basis of 
ten years’ freedom from recurrence. 

The results are as follows :— 


XIX. 
All Cases. 
Deaths by operation ... 380 = 18-7% 

Recurrence before 10 years 56 
Lost sight of before 10 years ... 20 
Died from other disease before 10 years. ine 7 
Well 10 years after their respective operations ens 48 
161 


The higher operative mortality, as compared with the 5-year basis series, is 
accounted for by this series containing a larger proportion of my earlier (in time) 
cases, the operative death-rate of whom was higher than it was in the later cases. 

The marked increase in the number of patients lost sight of is due to the 
unfortunate fact that until 1922 it was my custom to cease to write to patients so 
soon as they had passed their “ five-year-cure”’ date, with the result that by the time 
I realized thi at the follow-up should, instead of 5 years, be 10 years, there were a 
number of “ cured” patients who had not been written to or seen for several years. 
I only succeeded in regaining touch with a proportion of these. 

XX. 
The Recurrences. 


16 occurred under 1 year from the operation 


19 " after 1 ,, “ - 
8 ” 2 years a 
5 - BS is 
4 , 4 55 
1 ” 5 5 ’ 
1 ” , 6 ” ’ , 
2 ” 7 ” 

56 


62% of the recurrences occurred before two years and 92% before five years. 
XXI. 
Patients lost Sight of. 
2 under 1 year from the operation 


4after 1 ,, i ss 
ie - 6s 3 years ne - 
8 ” 5 ” ” ’ 
2 ” 6 ” ” ” 
2 %) 7 ” ” ” 
20 


Ten of the patients lost sight of between the fifth and seventh years are those to 
whom I had ceased to write and with whom I failed to re-establish touch. 


XXII. 
Patients Dying from Other Disease. 


( (a) nephrectomy for fistula 
fail th oe (b) operation for vesical fistula 
after 1 year _ iid (c) cardiac disease 
(d) tuberculosis 
f (a) angina pectoris 
2 after 3 years oa “ \ (b) pond 
1 after 9 years toxic anemia 
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XXIII. 
Subsequent History of the 48 Patients known to be Well 10 years after their 
respective Operations. 


1 died from recurrence in the — year after the operation 
1 + tuberculosis ,, 11tk ¥ * 

1 me cardiac disease ,, 1i 3th “i % 

1 mG cirrhosis 7 13th = 2 

1 ‘a influenza a 13th = es 

2 were lost sight of re llth os = 

2 12th 


39 are well and ‘still being kept in touch with 


48 
XXIV. 
Of the 39 Patients Well and still being kept within Touch. 
1 was operated on over years ago 
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oe 11 

3 ” ” ” 10 ” 
39 


The Effect of Glandular Involvement. 
Of the 161 operations reviewed on the 10-year basis the regional glands removed 
were proved to be carcinomatous in 64 cases, or 40% 


XXV. 
Deaths by operation a ve is da 16 = 25% 
Recurrence before 10 years - oF is 29 
Lost sight of before 10 years a= ioe 5 
Died from other diseases before 10 ye ars oe 2 
Well 10 years after their respective operations a 12 
64 
XXVI. 


Recurrences. 
5 occurred under 1 year from the operation 


14 ae after 1 ,, 2 = 
3 ‘. » 2 years ‘ 
2 ” ” 3 be 
3 if a 2 «, ea ‘a 
2 ” ” : ” ” ” 

29 


65%, of the recurrences occurred before 2 years, and 93% before 5 years. 
XXVII. 


Cases Lost Sight Of. 
2 under 1 year from the operation 


2 after 1 ,, . mA 
a 6 years nf ‘es 
‘5 

XXVIII. 


Patients Dying from other Disease. 


after 1 year. Nephrectomy for ureteric fistula 
Operation for vesical fistula 
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XXIX. 
Subsequent History of the 12 Patients known to be Well 10 years after their 
respective Operations. 
All are alive and still being kept within touch. 
4 were operated on 17 years ago 
15 : 


1 was a : 
2 were am 13 a 

” ” 11 ” 
1 was es 10 ‘“ 


12 
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The Effect of Glandular Non-Involvement. 


Of the 161 cases reviewed on the 10-year basis, the regional glands removed 
were proved not to be carcinomatous in 97 cases, or 60% 


XXX. 
Deaths by operation eee so an ove 14> 14:4% 
Recurrence before 10 years ... aa ess ists 27 
Lost sight of before 10 years a os 15 
Died from other disease before 10 years i wie 5 
Well 10 years after their respective operations * 36 
97 
XXXI. 


The Recurrences. 
1] occurred under 1 year from the operation 


5 - after 1 ,, a " 
5 » 2 years . 
3 ‘ oo a * Pa 
1 4 , . 
] . ae "i 

1 6 ; . 
27 


59% occurred before 2 years and 92%, before 5 years. 


XXXII. 
Patients lost Sight of. 


2 after 1 year from the operation 
2 ,, 3 years ” ” 
8 ” 5 ” ” 
1 ” 6 ” ” ” 
2 7. w ” ” 
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XXXIII. 


Subsequent History of the 36 Patients known to be Well 10 years after their 
respective Operations. 


1 died from recurrence in the 11th year after the operation 
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1 si cirrhosis oo ©6d <4 i = 
1 influenza » 18th on “es 
2 were lost sight of » Lith an we 
2 12th os i 
27 are well and still being ke spt within touch 


36 
XXXIV. 
Of the 27 Patients Well and still being kept within Touch. 
1 was operated on over 4 years ago 


2 were se me 
2 ””? ” ” 7 o> 
a ws ” ” 16 es 
S “< a 15 iS 
a” és * “ 14 mn 
me - a 13 * 
© as - a 12 “ 
4 ” ” 11 ” 
2 9 ” ” 10 ” 
27 


Statistical Results. 


For the statistical estimation of the results of any method of treatment of 
carcinoma, two “ cure-rates ”’ are employed : (a) Relative, i.e , the percentage of five- or 
ten-year survivors to the total number of patients treated, dating from the time when 
the curative treatment finished, and (b) Absolute, i.e., the percentage of five- or ten-year 
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survivors to the total number of cases presenting themselves for treatment, unselected 
beforehand, dating from the time when curative treatment finished. 

Further, there are two ways in which these cure-rates can be estimated, 
according as to whether patients lost sight of and those who died from other 
disease before their cure-period was up, are included in the figures or not included. 
The principle of including them is the best, for although the rule acts harshly on the 
figures of those who by misfortune have in their series a number of patients lost 
sight of or dead of other disease, yet it brings all cases into the light of day, so to 
speak, without ambiguity or uncertainty. I shall, however, in dealing with my own 
results, give the figures appertaining to both methods of calculation. 

XXXV. 
Five-year Cure-rate. All Cases. Operability-rate 63%. 


Wo exelosions D.O.D, and L.S.O. 


excluded 
Relative 105 survivals out of 265 operations aa 39-6% int 43%, 
Absolute 105 as » 420 99 ee 25% ott 26-3% 


The total number of cases seen is estimated on the operability-rate of 63 per cent., this figure 
having been accurately computed on all the cases seen in the years 1907-1911. 
XXXVI. 
Glands Involved v. Glands Uninvolved. 


Ho exclusions D.O.D, and L.8.O, 


excluded 
Involved 27 survivals out of 113 operaticns ces 23 -8%, — 25-7% 
Uninvolved 78 os » 18 = a 51-38% aes 56-19% 


This latter table shows the great difference in the chances of five-year survival 
that exists between cases in which the regional glands are involved and those in 
which they are not involved. The difference is partly due to the much higher 
operative mortality of the former group, but chiefly to the much larger proportion of 
recurrences (see Tables VII and XIII). 

As regards the period at which recurrence occurs, there does not seem to be much 
difference between the two groups (see Tables VIII and XIV). 

I would point out here that a gland-free group of cases is not the same thing 
as a group of early cases. As compared with a gland-involved group, the cases 
comprising it are taken en masse earlier, and are therefore better material for 
operating on, but, if considered individually, the group contains a number of cases 
in which the local growth is very far advanced and the operation difficult and 
hazardous. It is necessary to emphasize this, because in a recent statistical 
publication issued by the Ministry of Health a gland-free group of my cases was 
included in a table of other surgeons’ early cases, on the ground that my results were 


the same! 
XXXVII. 
Ten-year Cure-rate. All Cases. Operability-rate 63%. 


We exclasions D.O.D. and L.8.0, 


excluded 
Relative 48 survivals out of 161 operations ois 80%, ee 38-5% 
Absolute 48 - », 255 cases seen a 18-8% = 21% 


XXXVIII. 
Glands Involved v. Glands Uninvolved. 


No exclusions D.O.D. and L.S.0. 


excluded 
Involved 12 survivals out of 64 operations oie 18-7% iia 21% 
Uninvolved 36 a a 97 "I ree 37-1% ins 46-7% 


A ten-year cure-rate must needs be lower than a five-year cure-rate, because 
about 10% of all recurrences occur between the fifth and tenth years, also 
because a greater number of patients will be lost sight of in ten than in five years, 
and finally, because, since the average age of patients operated on for carcinoma 
of the cervix is somewhere near 50 years, a substantial number of deaths due 
to other disease are certain to occur in so long a period. 
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In the ease of the present figures the number of patients of necessity lost sight 
of has been augmented by the addition of the ten to whom, in error, I desisted from 
writing (see Tables XIX and XXI). All these ten had passed the five-year limit 
and all belonged to the gland-free group, so that it is probable that none of them 
has died of recurrence. 

The relatively large number of cases lost sight of explains the marked difference 
between the percentages in the two columns. 

As with the five-year results, it is seen that the chance of curing a case in which 
the regional glands are found not involved at the time of the operation is well over 
twice that of a case in which they are found involved. 

It will be noted that one of my patients is recorded as having developed and died 
of recurrence in the eleventh year after the operation. The growth appeared in the 
abdomen, but as she was not operated upon for it the possibility of its not being a 
recurrence of the cervical carcinoma but a growth starting de novo from some other 
of the abdominal viscera cannot be excluded. In spite therefore of this case, it seems 
justifiable to consider ten years as the period after having passed which since her 
operation, a patient may be considered to be actually cured. 


A Comparison of the Results at present Obtainable by Operation 
and by Radium respectively. 


Before making a comparison between the results at present obtainable by 
operation and by radium respectively, I would draw attention to certain facts 
which have not yet received due consideration. I have shown that out of the 265 
patients that comprise my present series 113, or 42%, had malignant glands at the 
time they were operated upon, and the percentage is much the same for the 355 I 
have operated upon altogether. The figures of my colleague, Comyns Berkeley, who 
has operated on about the same number of cases, confirm this finding. It may 
therefore be taken as certain that out of every hundred unselected patients presenting 
themselves at a radium clinic, roughly forty are certainly beyond the scope of radium 
on account of the extension of the growth to the regional glands to which radium 
applied from the vagina cannot reach, whilst out of every hundred unselected patients 
presenting themselves at a surgical clinic, nearly forty are also certainly beyond the 
scope of surgery on account of gross extension of the growth to parts operatively 
irremovable. 

These two groups of forty are not identical, for that which is beyond the scope 
of radium includes certain cases not beyond the scope of surgery, and that which is 
beyond the scope of surgery includes certain cases not beyond the scope of radium. 

In the case of surgery the 40% beyond its scope can be readily distinguished, 
for in the last resort the surgeon can open the abdomen and make certain that way, 
but the radiologist is at the disadvantage that he cannot detect the cases that make up 
the refractory 40% and hence has to treat them though, all unknown to him, failure 
is forefated. 

By either method, then, only somewhere about sixty cases out of every hundred 
presenting themselves, unselected beforehand, can be treated with more or less 
chance of success. Moreover, of the sixty cases with which surgery can apparently 
deal, only a proportion are curable by the surgeon, and the same applies to the sixty 
gland-free cases which are presented to the radiologist, for in spite of the glands being 
free, the growth may have proceeded beyond the reach of radium. 

The results of surgery and radium respectively, can be compared in several 


ways :-—— 

(1) The absolute cure-rates, based on the number of patients presenting 
themselves, can be contrasted. 

(2) The relative cure-rates, based on the number of patients operated on and 
radiated respectively, can be contrasted, 
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(3) The relative surgical cure-rate can be contrasted with a particular radiological 
cure-rate based on the number of a selected group of cases treated by radium. 

(4) A particular surgical cure-rate can be contrasted with a particular radiological 
cure-rate. 

The radiological figures which I shall contrast with my own five-year results are 
those of Heyman and Gray Ward, which are the most favourable to radium yet 
published. I am greatly indebted to both these gentlemen for so promptly and readily 
furnishing me with their results. As regards the figures from the Radiumhemmet, 
Professor Heyman at my request very kindly sent me those dealing with the cases 
coming to the institution in 1920, 1921, 1922 and 1923, i.e., after operative treatment 
had been abandoned by the Swedish surgeons in favour of radium treatment. It 
obviously would have been unfair to include his radium figures previous to that 
date in any comparison with my operative figures, because the patients treated by 
him before 1920 comprised a very undue proportion of greatly advanced cases. 
Gray Ward’s figures also deal with unselected cases, for he has abandoned 
operation. 

That the cases presented to Heyman and Gray Ward respectively, were on the 
average, as unselected beforehand as those that attend an ordinary gynelogical 
clinic is shown by the fact that in both their series the percentage of patients 
an extremis, and therefore unsuitable for radium treatment, is no larger than the 
percentage of cases in extremis that attend an operative clinic, showing that the 
average advancement of the growths was about the same. 

In the comparisons which follow no cases are excluded ; patients dying of other 
disease, or lost sight of before their five-year cure period was up, being reckoned as 
having died of carcinoma. 


XXXIX. 
Comparison by Absolute Cure-rate. 
No. of cases seen Five-year survivals Absolute cure-rate 
Bonney aa Soe 420 omen ae 105 i ane 25% 
Heyman ... on 467 i ou 106 eas ae 22-7%, 
Gray Ward ae 138 se bins 31 ep as 22-4%, 


Comparison by the absolute cure-rates has been criticized on the ground that 
radiological clinics have sent to them a larger proportion of cases with advanced 
disease than do surgical clinics. The objection is valid under certain circumstances, 
for Berkeley and I found that after 1911, when Middlesex Hospital became known as 
a radium centre, an increased number of cases with very advanced disease were sent 
there than formerly. In countries like Sweden and America, however, where opera- 
tion has been entirely or very largely superseded by radium, the objection ceases, 
for the cases presented to the radium clinic then became representative of the 
cases in the country at large, just as before 1912 the cases presenting themselves 
at Middlesex Hospital were representative of the cases in England at large. 


XL. 
Comparison by the Relative Cure-rate. 
No. of cases treated Five-year survivals Relative cure-rate 
Bonney ... ase 265 operations... 105 <s ese 39 -6%, 
Heyman ... a 444 radiated is 106 ee ie 23-8%, 
Grey Ward ao 134 a3 Gas 31 —_ = 23-1%, 


This method of comparison is unfair to the results of radium unless the 
proportion of patients operated on and treated by radium, respectively, out of every 


100 presenting themselves is borne in mind. 


/ ro 


I operated on 63% of all my patients, whilst Heyman radiated 95% of his, and 
Gray Ward 97% of his, and it is obvious that the cure-rate will be the higher, the 
smaller the percentage of cases treated. 

In order to make comparable the results attained by surgery and radium 
respectively when applied to the same class of case, the patients treated by radium 
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have been clinically classified into four groups, of which the first two comprise 
those in which the growth is limited to—or has only slightly passed beyond— 
the limits of the cervix. The cases included in these two groups are termed 
“operable” and their proportion to the total number of cases radiated has been termed 
the “radiological operability rate.” This so-called “operability rate,’ however, 
bears no relation to the operability rate of surgery, for firstly it represents merely 
an opinion, whilst the surgical operability rate represents a fact, and secondly it is 
reckoned on the basis of the number of patients radiated, whilst that of surgery is 
reckoned on the basis of the number of patients seen. If the radiologist treated by 
radium every unselected case sent to his clinic, the two “ rates” would be more 
comparable, but in a certain number of cases—the number depending on the 
personal opinion of the radiologist—the growth is too advanced and the patient too 
ill for any curative treatment. 

The term “ operability rate’’ should be dropped in connexion with radium, for it 
has given rise to confusion and misunderstanding, and its use in the “ Inquiry into 
Cancer of the Uterus,” recently published by the Ministry of Health, has led to 
erroneous statistical conclusions. The limiting of the term “ operable” to cases 
in Classes 1 and 2 has resulted in the percentage of these classes to the total number 
of patients treated by radium being, on the average, far lower than the operability 
rate of surgery, in spite of the fact that the latter is reckoned on the total number of 
patients seen, because operation is by no means always barred by wide extension 
of the growth which may have made its way outwards to the pelvic side wall, or 
downwards almost the whole length of the vagina, and yet not- be beyond surgical 
removal. 

The consequence is that if the results of the surgeons’ operations be contrasted 
with the results of the cases termed “ operable” by the radiologist, the former are 
prejudiced. 


XLI. 
No. of cases operated on Five-year survivals Relative cure-rate 
Bonney _... ied 265 on ‘“ 105 jas “we 39-6% 
Heyman ... si 186 Cl. 1 and 2 radiated 76 am sie 40-8% 
Gray Ward _ 32 aa - 17 wat sos 53-1% 


My cases operated on, however, represent 63% of all the cases I saw, whilst 
Heyman’s cases in Classes 1 and 2 treated by radium, represent only 39% of all 
the cases he saw, and Gray Ward’s only 23% of all the cases he saw, so that the 
comparison is unfair to surgery. 

It is, however, possible to make a fairer comparison by contrasting the results 
I obtained in my group of gland-free cases operated on with the results Heyman and 
Grey Ward obtained with their Classes 1 and 2 cases treated by radium. My gland- 
free group represents a selection amounting to 36% of all the cases presenting 
themselves to me as against Heyman’s Classes 1 and 2 selection of 39%, and 
Gray Ward’s of 23%. 


XLII. 

No. of gland-free Percentage of all cases _—‘ Five-year survivals Relative cure-rate 

cases operated on vi 
Bonney 152 we 36 on vee ie ews one 51-38% 

No. of cases in 

Cl. 1 and 2 radiated 
Heyman = 186 aa sian 39 a oni __ 40-8% 
Gray Ward ... 32 iss ee 23 ti aes a “sm a 53-1% 


ScOPE CURE-RATE. 


There remains still another method of statistical inquiry that has the advantage 
of throwing some light on the question as to which cases are most likely to be cured 
by operation and which by radium. 
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100 UNSELECTED CASES. 


Glands not involved=60% Glands involved = 40% 
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Diagram to illustrate the value of different methods of treatment. 


Let us assume what is roughly the truth, that out of every 100 patients 
presenting themselves to Heyman and Gray Ward respectively, only the 60 whose 
glands were uninvolved were within the scope of their treatment, whilst 63 (my 
operability rate) were within the scope of mine. The figures then work out as 
follows :— 


XLITI. 
Cases presented -_ — oe Five-year survivals Scope cure-rate 
Bonney he 420 ae 265 a 63 aa 105 pe 39-6% 
Heyman _... 467 — 280 as 60 we 106 es 37 -8% 
Gray Ward... 188 bss 82 nee 60 ait 81 es 87 -7% 


The results of this calculation indicate that, supposing it were possible to limit 
the use of radium to cases in which the glands were uninvolved, the percentage of 
cures it would effect would be slightly less, relative to the number radiated, than 
those effectable by surgery operating on both gland-free and gland-involved cases, 
relative to the number operated on. 

Assuming for simplicity a gland-involvement rate of 40% for the cases of all 
three of us, then of the 420 cases presenting themselves to me for treatment, 
252 were gland-free, and of these I cured 78, whilst Heyman, out of 280 gland-free 
cases presented to him, cured 106, and Gray Ward, out of 82, cured 31, a result 
which shows that if there were no such thing as gland-involvement, radium would 
give better results than surgery. It is in the gland-involved cases that surgery 
more than makes up on radium, for all these cases are beyond its scope. 

The following two tables will make this clear :— 


XLIV. 
Total cases Gland-free 
seen cases = 60 °/, Cures Rate 
Bonney ses 420 ree 252 was 78 in 30-9 % 
Heyman a 467 ate 280 rato 106 os 37-8 % 
Gray Ward ... 138 ns 82 ma 31 me 37-7 % 
XLV. 
Total cases Gland-involved 
seen cases = 40°/, Cures Rate 
Bonney oes 420 ee 168 i 27 ‘in 16 % 
Heyman ise 467 eee 187 oo 0 ie 0% 


Gray Ward ... 138 es 56 on 0 yes 0% 
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It thus appears that, so far as it is possible to make the comparison, the results 
that I have attained by operation are definitely better than those obtained by 
Heyman and Gray Ward by radium. It must also be remembered that owing 
to the facilities enjoyed by the Radiumhemmet none of Heyman’s patients had been 
lost sight of, whereas [ have lost sight of 13 patients, all of whom are counted, for 
the purposes of this comparison, as having died from recurrence. If amongst these 
13 lost-sight-of cases there were only 5 five-year survivals (which is probably an 
under-estimate), I have really cured 110 out of the 265 cases I operated upon, 
or 41-5%, and if 4 of these survivals belong to the gland-free group, then of that 
group of 152 cases I have really cured 82, or just on 54%. Moreover, my figures 
include patients operated on twenty or more years ago, when my operative mortality- 
rate was 20% instead of 11%, as it stands to-day for my last 100 cases, whereas the 
radiological figures are all comparatively recent, and anyway are not complicated by 
a varying death-rate. 

I have kept no record of my 155 inoperable cases; some were abandoned before 
radium came on the scene, and of those who came after, though many were treated 
with radium it was unfortunately at a time when the results of radium therapy 
were far different from what they are now. But the point is that if I had 
been able to treat these 155 abandoned cases by radium in the same manner as 
they would be treated now, a certain proportion of cures would have been 
obtained from among them. Heyman (1914-1916) had 17 cures out of 97 
inoperable cases treated with radium, so that, with modern methods, somewhere 
between 15 and 20 cures should have been obtained from amongst my 155 inoperable 
cases, which would have increased the total number of five-year cures effected by me 
from 105 to between 120 and 125, and if to these I could add 5 cures out of the 
13 cases operated on but lost sight of, I should have effected somewhere between 
125 and 130 cures out of 420 patients seen, a result far exceeding any yet afforded 
by radium. 

On the other hand, I fully realize that radium has certain definite advantages 
over operation, one of the chief of which is that when it cures it does so without 
any mutilation of the parts, a point of importance in the case of younger women. 

Another advantage of radium treatment is that it does not demand of its 
exponents anything approaching the amount of study and practice needed to 
become an expert at the radical operation. Owing to the scarcity of the element, 
radium treatment is at present centralized in a comparatively few clinics, which is 
much to its advantage, and it is to be hoped that this centralization will continue, so 
that those who carry out the treatment shall have the maximum opportunities for 
acquiring special experience and skill. 

The operative treatment of carcinoma of the cervix has never been so centralized, 
in this country at all events, although there is no reason why it should not have 
been. I have knowledge of many cases that have been operated on in small 
hospitals by persons practically untrained in this branch of surgery, to the great 
discredit of the operation and to the misfortune of the patient, who could, without 
difficulty, have been transferred to the hands of an expert. If such persons are to 
deal with cases of carcinoma of the cervix at all, radium is more suitable for them 
than operation. 

The advantage claimed for radium, that it has no operative mortality, can be 
made too much of. The essential point is the numbers of cures effected by radium 
and operation respectively out of every 100 patients presenting themselves for treat- 
ment, and if the number cured by surgery is the greater (as I have shown it is) 
whether the patients unable to be saved die from an operation, or from the primary 
growth, or from secondary recurrence, is by comparison immaterial. 

Radium is the more recent method of treatment, and many improvements may 
be forthcoming. Surgery, on the other hand, has played its last card, for it is 
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unlikely that results much better than those already obtained from it can be expected 
in the future. 

I have in this paper dealt solely with the results of operation, on the one hand, and 
with radium, applied from the vagina, on the other, for no evidence is yet available 
as to the results capable of being attained by radium applied through the abdomen as 
well as through the vagina, or of radium applied through the vagina in combination 
with operative extirpation of the regional glands. Of these two methods the latter 
is the one which appears to me to be most likely to outdo the results obtainable by 
radical operation, for theoretically it combines the advantage that surgery has, in 
being able to reach out to the regional glands, with the advantage that radium 
possesses in being able to ablate the local growth without resulting deformity or 
injury to the bladder or rectum when these are involved. A beginning in this 
direction has already been made by my colleague, Goodwin, and I have done a few 
cases recently. 

It may turn out that the opening of the abdomen and the removal of the regional 
glands have an effect on the cervical growth which makes it more refractory to the 
effect of radium applied through the vagina, in which case more harm than good 
may be done, but if, on the other hand, it is shown that the operation does not 
militate against the effects of radium in the vagina, the advantages of the pro- 
cedure will be manifest, for it will save a proportion of the gland-involved cases, 
incurable by vaginal radiation, and will make to disappear that disadvantage which 
at present attaches to radium treatment, namely, that in 40% of the cases it is being 
applied without any possibility of cure. 

A good many years, however, must elapse before we are in a position to pass 
judgment on these matters. At the present time, though the results of radium 
treatment have immensely improved on what they used to be some years ago, 
they are, even at their best, still not so good as the best results attained by surgery, 
and the greatest number of lives will be saved by subjecting to operation all patients 
whose growths are removable by an expert in this branch of surgery, and treating the 
remainder by radium. 


Discussion—Mr. SIDNEY FORSDIKE said that Mr. Bonney had admitted that surgery was 
bankrupt so far as any further progress was concerned, and allowed that radium treatment 
was as yet in its infancy. His analysis of “Operation versus Radium” showed a 
difference of 2-3% in favour of operation in the table of “absolute cures,” and the 
question must be asked whether he was satisfied with operative results, or should not rather 
encourage a method which had almost overtaken them and was so full of promise. Mr. 
Bonney had touched the weak spot of radium treatment when he stated that it was not 
possible to treat malignant glands in the vagina by radium. He (the speaker) had 
repeatedly criticized the Stockholm method for this reason, and had urged the necessity of 
facing this problem either by X-rays or by operation and intra-abdominal radium. Heyman 
asserted that most of his failures were due to recurrence in the vagina, but his (Mr. 
Forsdike’s) experience did not bear this out; in about one-third of the cases treated by radium 
the growth in the cervix entirely disappeared, and nothing remained but some thickened tissue 
in the vault of the vagina, and it was impossible to determine clinically whether this 
was scar tissue or growth. In most of these cases the recurrence took place high up in the 
pelvis at the site of the pelvic glands and the vagina remained healthy, and he (the speaker) 
was convinced that, had the glands been dealt with efficiently, these patients would have 
had a better chance of cure. In the absence of some radical treatment of the glands we 
were only treating palliatively some 30 or 40% whose glands were already attacked. He 
protested against Mr. Bonney’s view of the simplicity of treatment by radium. Radium 
was a powerful weapon equally for harm and for good, and long study and observation 
were required if the utmost benefit was to be obtained now. 


Dr. HERBERT SPENCER asked what Mr. Bonney meant by “63% operability.”” The 
operability-rate of others, and of those whose statistics Mr. Bonney compared with his 
own, was the proportion of cases operated on to the whole number seen. Mr. Bonney’s 
appeared to apply only to early cases, and to have been much lower in 


“ ” 


63% operability 
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** absolute 


the later ones. If that were so, Mr. Bonney’s statistics were vitiated and his 
cure-rate”’ of no value. 

Dr. Spencer called attention to the recent publication by Voltz of the complete statistics 
of the Munich clinic, viz., 1,448 cases of cancer of the cervix, observed between 1913 
and 1923, with 222 cases well after five years, i.e., an absolute cure-rate of 15-4%, the 
treatment being entirely by radiation methods. 

Mr. A. J. WRIGLEY gave the following figures from St. Thomas’s Hospital. During the 
years 1918-1922, 148 cases of carcinoma of the cervix were admitted for treatment. Of 
these cases, twenty-seven (or 18-2%) were considered “ operable,’’ thirty (or 20%) “* border- 
line,’’ and ninety-two (or 61-4%) “ inoperable’’ cases. The after-history of seven cases, all 
inoperable, was not known. Of the 148 cases 22 (or 14-9%) were alive after 5 years. 

Analysis will be made of the first two groups, numbering fifty-seven (or 38-6%) of the 
total. The survival-rate of operable cases is as follows :—- 


Alive at the end of 





No. of cases 1 year 2 years 3 years 4 years : 5 years 
27 ioe 24 co 22 ese 20 ne 19 soe 17 
Percentage 88-8 ae 81-5 we 74-1 ae 79 jie 61 


Operative mortality 7-4 


The survival-rate of the border-line cases is as follows :— 


Alive at the end of 


- ts —— — —_ a, 
No, of cases 1 year 2 years 3 years 4 years 5 years 
30 - 15 ons 12 oe 8 ove 6 ve 5 
Percentage ... 50 eos 40 eee 26-7 ove 20 ove 16-7 
Operative mortality 6-7 


c.f. Heyman, Donaldson. 


The two groups of cases were each treated in two different ways, namely, by Wertheim’s 
hysterectomy and by total hysterectomy with the application of radium to the operation site 
in the pelvis. 

Operable Cases. Wertheim’s Hysterectomy. Survival Rate. 


Alive at end of— 





No. of cases 1 year 2 years 3 years 4 years 5 years 


18 15 o> 14 oni 12 ose ll obs 10 
Percentage ive 83 ee 77-7 soe 72 oe 61 soe 55-5 


Hysterectomy and Radium. Survival Rate. 
Alive at end of 


No. of cases 1 year 2 years 3 years 4 years 5 years 


9 9 we 8 eee 8 one 8 eee 7 
Percentage 100 ane 90 — 90 in 90 ie 79 


Border-line Cases. Wertheim’s Hysterectomy. 


Alive at end of— 








= cient — a 
No. of cases 1 year 2 years 3 years 4 years 5 years 
20 16 eee 7 on 6 ve 5 as 4 
Percentage 80 ome 35 ae 30 nan 29 se 25 
Hysterectomy and Radium. Survival Rate. 
Alive at end of— 
No. of cases 1 year 2 years 3 years 4 years o years 
10 9 se 5 ae 2 aA 1 ints 1 
Percentage 90 ‘ins 50 alk 20 aa 10 ie 10 
Inoperable Cases. Details of Treatment. 
No. of cases Alive at the end of— 
8 months 6m, 9m, 12m. 15m, 18m, 21m. 24m. 27m, 30m. 33m. 36m. 39m, 42m. 45m 48m. 5lm, 
83 80 64 41 29 2% 15 18 M11 9 7 7 6 5 3 3 2 0 


Percentage 96-5 78 49 3 2 18 16 18 11 9 9 8 6 4 4 2 QO 
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Mr. D. C. L. FITZWILLIAMS said that the question whether radium was or was not the 
treatment for cancer of the cervix was bound up with the far larger one as to whether it was 
effective for the treatment of cancer in any region. The opponents of radium-therapy were 
really giving a free advertisement to this method of treatment. 

Mr. Bonney had proved that radium during the few years in which it had been in use, had 
produced a result hardly inferior to that produced by the use of the knife during sixty years. 
This was the result of the investigation in three European centres ; who could foretell what the 
results would be when the number of centres had been increased? Radium had arrived at its 
position in, say, about ten years’ time, having only a small mortality due to its use, and he 
(the speaker) looked forward to the day when “ radical procedures,” as these mutilating 
operations were termed, would-be a memory of the past. 


Mr. VICTOR BONNEY, in reply, said that the matter, in a nut-shell, was that the surgeon 
needed to treat; a much smaller proportion of the patients presented to him than did the 
radiologist in order to obtain the same number of cures, and from the unoperated-upon 
remainder rather over 10% of cures could be obtained by radium, according to the 
latest figures of Heyman. The radiologist, on the other hand, had no residuum, having, 
so to speak, used up his entire stock of material in obtaining his results. The issue 
was not as between radium and surgery, but as between radium and surgery plus radium. 
As detailed in previous papers, his own operability-rate was founded on an accurate 
computation of all the cases seen by himself and Mr. Comyns Berkeley between 1907 and 
1911, i.e., at a time when the cases presenting themselves at Middlesex Hospital and Chelsea 
Hospital for Women constituted a sample of the cases in the community at large, and his 
standard of operability had never varied. Of later years it had become impossible to 
disentangle the cases sent up to his various hospitals so as to know which were presented to 
him for determination of their treatment and which to his various colleagues. He did not 
understand Dr. Spencer’s remarks and suggested that Dr. Spencer should read the paper when 
it was published and study the figures more carefully. Though it was not possible to arrive at 
the total number of cases he had seen with more accuracy than the estimation he had given, 
he had been able by going over his private case books to ascertain the total number of cases 
of carcinoma of the cervix he had seen in his consulting room between 1910 and 1923. 
They were 96 in number and out of these he had performed Wertheim’s operation on 75 (or 
78%). The operative death-rate was 9:3%. Thirty-six of the patients had survived their 
operation five or more years, so that his relative cure-rate for this group of cases was 48% and 
his absolute cure-rate 87-5%. Of the 75 cases operated on, the glands were carcinomatous in 
81 (or 41%), so that the average advancement of these cases was about the same as that of all 
the cases he had operated on altogether. The better average results were due to these 
patients being above the average in general condition. The general operability-rate at 
Chelsea Hospital for Women—at which not all his colleagues operated on such advanced 
cases as he himself—varied between 50 and 54%. In regard, however, to the comparison he 
had made, the conclusion arrived at would have been the same even if the 265 cases he had 
operated on were merely half the cases he had seen, for in that case he would have seen 530 
cases altogether, 265 of which were inoperable, and out of these, 27 cures by radium could 
have been obtained which, added to the 105 operative cures, would make a total of 132 
cures altogether, or 24-9% of all the patients seen. 
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Section of Surgery. 
SUB-SECTION OF PROCTOLOGY. 


[February 13, 1929. ]} 


Case of Carcinoma of the Rectum Complicated by Enlarged 
Prostate. 


By W. B. GABRIEL, M.S. 


THE presence of simple enlargement of the prostate as a complication in cancer 
of the rectum, is one which occurs not infrequently. The older the subjects, the 
more likely is this trouble to be met with, and the following figures from St. Mark’s 
Hospital may be quoted: Perineal excision of the rectum in males has been 
performed since 1910 on 181 patients, of whom sixty-five have been over 60 years 
of age. Moderate degrees of prostatic enlargement have undoubtedly been a cause 
of urinary difficulty after excision of the rectum, and in past years the resulting 
stagnation of urine and repeated catheterization have been factors in the develop- 
ment of post-operative urinary sepsis; this trouble promises to be greatly obviated 
by the indwelling catheter apparatus designed by Dr. Dukes. In most cases an 
enlarged prostate, coincident with a rectal cancer, would be regarded as a minor 
condition, to be treated on expectant lines, particularly in the inoperable cases when 
the expectation of life is short. If, however, the hopes of good results from treat- 
ment by radium are fulfilled, a greater number of aged subjects may be treated and 
the problem of prostatic complications may become more prominent. For this 
reason I am communicating the following details of a case in which prostatectomy 
was judged to be imperative as a preliminary to the excision of the rectum. It is 
the only case of the kind on record at St. Mark’s during the last eighteen years. 

The patient, aged 68, was admitted into St. Mark’s Hospital on July 28, 1928. 
He had had rectal symptoms since June, 1926, and carcinoma of the rectum had 
been diagnosed in March, 1928, but the growth had been considered inoperable on 
account of its high situation and the co-existing prostatic enlargement, which had 
already caused one attack of retention of urine. 

On examination there was found a fungating rectal tumour above the level of 
the prostate. The tumour seemed to be movable. The prostate was greatly 
enlarged, so much so that it could be felt above the pubes bimanually. 

July 31, 1928.—In order to determine the operability of the growth I opened 
the abdomen. The growth was at the recto-sigmoidal junction and entirely supra- 
peritoneal; it was free from the bladder and operable ; no glands were palpable and 
the liver was free. I established a left inguinal colostomy and closed the main 
incision, intending to remove the growth from the perineum, and later to deal with 
the prostatic enlargement. 

Following the operation retention of urine developed and the patient had to be 
catheterized for two days, after which he began to pass urine’in small amounts and 
gradually overcame the trouble. This gave me an indication of the trouble that would 
be experienced after excision of the rectum, and the large prostate with the bladder 
bulging back behind it promised to be a considerable handicap during the operation. 
After consultation with my colleague, Mr. E. T. C. Milligan, I advised the patient to 
have a prostatectomy done next, and I hoped to be able to do the perineal excision 
before the suprapubic fistula had closed, and thus avoid the necessity for an 
indwelling catheter in the urethra. The blood-urea was 43 mgm. per 100 c.c., and 
the urea concentration test was satisfactory, the urine containing 1-5% urea before 
administration of urea by mouth, and rising to 2°5% in the second hour afterwards. 

August 16, 1928.—Suprapubic prostatectomy in one stage was performed by 





Mr. Milligan, under a spinal anzwsthetic on account of some bronchitis developing 
Juty—Sure., Sus-Sect. Proc. 1 
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after the previous general anesthetic. He stood this operation well, but six days 
later his condition began to deteriorate ; hiccough supervened and he was unconscious 
for lengthy periods. The blood urea, however, was only 40 mgm. per 100 «.c., and 
after some days of anxiety he began to improve. He remained in a weak state 
and did not pass urine naturally until September 14; by this time the suprapubic 
fistula had closed so that it would only just admit a No. 4 catheter, and it was clear 
that the critical time for the perineal excision had arrived. The systolic blood- 
pressure was now 124. 

September 18.—Under general anesthesia I did a perineal excision of the rectum. 
In the interval since the first operation, soft adhesions to the bladder had formed, 
but these were separated. The patient left the table in good condition, with a pulse 
of 120, made an uninterrupted recovery, and has remained well. I may add that the 
presence of the colostomy did not appear to be any great handicap to the nursing 
after the suprapubic prostatectomy. 

The specimen (shown) measures 11 in. in length; the growth involves the entire 
circumference of the bowel and its lower border is at the peritoneal reflexion. 
Sections prove it to be an adenocarcinoma which has infiltrated all the muscle coats. 
Section of the prostate shows the enlargement to be adenomatous. 


Mr. R. OGIER WARD: I have performed about a dozen perineal prostatectomies. 
One of the chief difficulties is the possible risk of injuring the rectum, which I have done 
three times. Therefore, when in January, 1928, I saw a patient, aged 68, who had had an 
excision of the rectum by the perineal route in March, 1926, from which he had entirely 
recovered, I judged him a good case for prostatectomy from below. I therefore operated 
upon him and soon saw what a mistake I had made, for the scar tissue in the 
perineum was so dense that it was obvious, as soon as I began to cut into it, that 
access to the prostate would be very difficult, the whole pelvic floor being a dense mass of 
inelastic tissue. However, I continued dissecting towards the prostate and presently 
exposed it and enucleated the adenoma. Any plastic suturing (after the method of Wildbolz) 
was clearly impossible, so I drained the bladder, for the time being, through a tube, into the 
prostatic urethra. The patient left hospital twenty-six days later in good general health, but 
with a large deficiency in the urethra, above the triangular ligament, where nearly two inches 
of bare catheter could be felt with a finger through the perineum. I saw him in June; the 
deficiency was undiminished; a tied-in catheter was keeping him fairly dry. 

Prostatectomy from the perineum is, in my opinion, a more difficult operation than that 
performed by the suprapubic route. The wider the pelvic outlet and the thinner the patient, 
the more easy is the approach to the gland. But more than anything else, elasticity of the 
pelvic floor is essential for satisfactory exposure and enucleation of the adenomatous growth. 
Unless this enucleation can be cleanly done, and unless the vesical mucosa can be brought 
down and sutured to the torn urethra, the operation is inferior to suprapubic prostatectomy. 
To carry out these two important steps, free exposure and full mobility of the parts are 
necessary. 

I am sure that these conditions can never be obtainable after any previous extensive 
operation on the perineum, and I would therefore always recommend the suprapubic method 
in these cases. 


Three Cases of Double Carcinomata of the Colon and Rectum.— 
A. LAWRENCE ABEL, M.S.—[I am indebted to Mr. W. Ernest Miles for permission 
to show the first two specimens.] (I) ©. U., male, aged 58. This patient was 
admitted to the Cancer Hospital April 30, 1927, complaining of piles. There was a 
history of constipation, and the passage of small quantities of blood per rectum on 
one or two occasions in the previous twelve months. During the past few weeks he 
had had diarrhoea and tenesmus; his appetite was good, but he had been losing 
weight for six months. 

On abdominal examination a mass was felt in the left iliac fossa; per rectum, a 
tumour was felt encircling the upper part of the rectum. No other abnormalities 
were found. 
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Mr. Miles performed an abdomino-perineal excision of the rectum and pelvic 
colon, May 10, 1927. Two separate and distinct carcinomata were found, one in the 
middle of the pelvic colon and one in the upper part of the rectum. 

On microscopical examination each was found to be a columnar-celled carcinoma, 
and the lymphatic glands showed widespread infiltration. To-day the patient is 
well. 

(II) M.L., male, aged 56. This patient was seen by Mr. Miles on account of 
acute intestinal obstruction, and a cecostomy was performed. At the time of the 
operation two growths were detected, one in the descending colon and one in the pelvic 
colon. At a later date, May 31, 1927, the pelvic and descending colons were removed 
and the specimens showed two separate and distinct carcinomatous strictures. The 
patient is now well. 

(III) W.H., male, aged 59. This patient was admitted to the Cancer Hospital 
November 12, 1927, with two years’ history of diarrhoea and the passage of blood 
and mucus in the stools. His appetite was good, but he had lost some 
weight lately. On examination the only abnormality detected was a growth 
on the posterior wall of the rectum, just below the pelvi-rectal junction. I 
performed an abdomino-perineal excision of the rectum, July 21, 1927, when two 
separate malignant masses were found, one about four inches above, the second just 
below the: pelvi-rectal junction. The section of both growths showed them to be 
columnar-celled carcinomata. The patient is now well. 


Mr. RODNEY MAINGOT described three cases of Acute Intestinal Obstruction 
due to Fecal Impaction. 

He said that although the condition was a comparatively rare one, the diagnosis 
was easy in most cases, as the history and the presence of faeces in the rectum left 
little doubt as to cause and treatment. 

His three cases were unique, because in no case were feces to be felt or seen in 
the rectum. All the patients had acute obstruction, and the usual treatment with 
enemaita, etc., had been tried without effect. 

In each case a valvular blind cecostomy was performed, which relieved the 
obstruction and eventually cured the patients. 

The cecostomies took, on an average, six weeks to close up completely. The 
patients have had no further bowel symptoms and continue to keep in good health. 
All were examined later by means of barium enemata and X-rays, and no lesions 
were demonstrated in the rectum or colon. 


[May 8, 1929.] 
DISCUSSION ON FISTULA-IN-ANO. 
Mr. J. P. Lockhart-Mummery. 


Fistula-in-Ano.—The operation for “ fistula-in-ano”’ is associated with the very 
earliest records of surgical literature. In fact it would seem that, apart from the 
operation of trephining, which can be traced back to the stone age, operations for the 
cure of fistula were among the earliest to be performed for the relief of suffering 
humanity. 

In the days of early civilization, when cleanliness was a matter of secondary 
consideration—water being used chiefly for drinking purposes—and the horse was 
the only means of transport, fistula must have been even a more serious incon- 
venience than it is now. 

In the Code of Hammurabi (about 2200 B.c.) there is a reference apparently 
to the treatment of this condition, and among the instruments unearthed at Pompeii 
are several for the performance of operations for fistula, showing that the treatment 
by operation was known in the first century A.D. 
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One of the very earliest descriptions of the treatment of fistula is a fifteenth- 
century manuscript by John Arderne, who practised surgery in the fourteenth 
century and wrote his treatise in the year when the Black Prince died. Thanks 
to Sir D’Arcy Power we have an excellent translation of this treatise. Arderne 
undoubtedly understood the main principles necessary for the cure of a fistula, and 
as an operator was far ahead of his time. He preferred to divide completely the 
main track of the fistula in one clean cut with a knife and to leave the wound 
to granulate without applying caustics, hitherto the invariable practice. Although 
he appears to have practised very successfully, he found it difficult to collect adequate 
fees, for in one passage he says, ‘I have never yet found anyone in any position, 
whether he was a cleric or a layman, who was rich enough, or rather, honest 
enough, to pay what he had promised until he was made to do so.” 

Peter Lowe, writing in 1612, describes fistula-in-ano very well and gives three 
methods of curing the condition: burning the fistula away with a cautery, cutting 
it open into the bowel, and ligature. After discussing the various methods he 
decides in favour of ligature, first because it is less dangerous, and secondly because 
incontinence is less likely to follow than if the parts are laid open with a bistoury. 
He describes the case of a gentleman in Paris with a high fistula, in which it took 
him eight weeks to cut through the fistula into the bowel with the ligature. He 
evidently had a good deal of experience, as he says that in very complicated fistula 
it is better not to operate, owing to the danger of producing incontinence. 

Ambroise Paré, writing in the sixteenth century, describes “Fistula in the 
Fundament”’ and the method of curing the same. He only describes the cure by 
ligature, and in this respect, though writing two centuries later, is far behind John 
Arderne. Paré made no pretence of being a rectal specialist, and his description 
is short, but what he does say is good common sense. 

Louis XIV, “Le Roi Soleil,’ was operated upon for fistula in 1687, and history 
records that his surgeon received a fee of £6,000; so it would seem that the fees of 
proctologists have considerably diminished since that golden age. 

There is, I think, no doubt that fistula is not so common now as it has been 
in the past. I have looked up the records of St. Mark’s Hospital, and I find that 
since the year 1909 the number of cases of fistula has steadily diminished. The 
number of cases admitted during 1926 was a little over half the number in 1909. 
I think this decrease is real and is due in the main to the fact that ischio-rectal 
abscesses are now generally treated more promptly and more efficiently, so that 
fistula are frequently prevented. 

Causes of Fistula-in-Ano.—The primary cause in all cases is an abscess in the 
tissues surrounding the rectum. The abscess either bursts into the bowel, on to the 
skin, or in both directions, and in any case produces what we call a fistula. Our 
chief concern therefore is with the causes of the abscess. I shall classify them 
as follows :— 

(1) Congenital cysts. (2) Foreign bodies. (3) Fissures or ulcers. (4) Suppu- 
ration of the intramuscular glands. (5) Tubercle. 

Congenital Cysts—Dermoid cysts, the result of faulty coalescence of the 
cutaneous covering of the hind end of the embryo, may occur in the mid-line of the 
perineum and are situated near the tip of the coccyx. Infection of such a cyst may 
occur, suppuration may ensue, and sinuses may spread in various directions, though 
they very rarely open into the rectum. The primary part of the fistula is always 
lined with true skin and there are hairs growing from the walls within the cavity of 
the fistula. In some cases quite large locks of hair are found when the tracks are 
laid open. 

Fig. 1 shows such a fistulous track with the skin lining the walls of the fistula 
and hair growing from it. Such fistule, obviously, must be excised. 

- Very occasionally we find fistule lined with squamous epithelium, which are 
not of congenital origin. Such a case is shown in fig. 2. These fistule have always 


























Fia. 1.—Sacro-coccygeal Fistula. 


Termination of a sacro-coccygeal fistula showing the first part of the track lined by stratified 
epithelium. This leads into a deeper infected portion occupied by hairs and granulation tissue. x 10. 

















Fic. 2.—Rectal Fistula (St. Mark’s Hospital Museum). 
Cross-section of the track of a fistula which has become lined by stratified epithelium. Drawing x 28. 
JuLy—SuraG., Sus.-Secr. Proct. 2 xX 
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been in existence for several years, and what has happened is that the epithelium 
has grown in from the skin of the perineum; it is nature’s attempt to cure the 
condition. 

Foreign Bodies.—It is obvious that any sharp foreign body which has been 
swallowed may, when it reaches the narrow exit of the anus, perforate the bowel 
wall and so infect the perirectal connective tissue. While this is an undoubted cause 
of fistula, it is probably not a common one. At St. Mark’s Hospital there is a 
collection of such foreign bodies which have been found inside fistula. They mostly 
consist of fish-bones or spines, pieces of wooden skewers and sharp portions of bones, 
generally bird bones. - 

Fissures and Ulcers.—A neglected fissure, by penetrating the rectal wall, not 
uncommonly results in the formation of a fistula, a direct communication being 
established between the base of the fissure and an opening some way distant on the 
perineal skin. Such fistulae are usually fairly simple and of small dimensions. 
When an ulcer higher up in the rectum penetrates the rectal wall a much more 
serious type of fistula results. 

While the causes already enumerated will account for a certain proportion of 
fistule, they undoubtedly do not account for the majority, and it has always been 
rather a difficulty to account for the comparative frequency of abscesses and fistule 
in the peri-anal region. My attention was first drawn to the intramuscular glands 
as a possible cause by my colleague, Dr. Dukes. 

Intramuscular Glands.—These glands have until quite recently been overlooked 
by anatomists. They are found near the lower part of the anal canal as tubular, 
branched structures of glandular origin. They pass into, or through, the muscular 
coat of the bowel and end blindly in the connective tissue. In some cases they can 
be seer to pass through the circular muscle coat (generally called the internal 
sphincter) and to terminate in the apex of the ischio-rectal fossa. Careful 
microscopical sections will demonstrate the presence of several such glands in most 
rectums. They are very erratic in number and distribution, and seem to serve no 
particular purpose. It seems probable that they are the remains of smell glands 
which fulfilled an important function, as smell was the chief sex attraction before 
our ancestors assumed the erect posture. Figs. 3 and 3D show one of these glands 
in the connective tissue outside the muscular coat. These glands, communicating as 
they do with the bowel lumen, afford a path for infective organisms to reach the 
connective tissue of the ischio-rectal fossz and so set up an abscess in this region. 

A tuberculous fistula is an ordinary fistula in which the predominating infective 
organism is the tubercle bacillus. Tubercle can hardly be called a cause of fistula- 
in-ano, the tuberculous fistula being really only a special form of fistula, which 
differs from the more ordinary kind owing to the nature of the infective agent. 
These fistulz comprise about 20% of all cases. 

The three most extensive fistula I have seen were in: (1) a male patient with 
sixteen external openings, so that the perineum and buttocks looked like the rose of 
a watering pot. (2) A male patient with one track opening in the left poplitea! 
space and another above the crest of the ileum. (8) An old female patient who 
had a fistula which had discharged continuously for fifty-two vears. Such cases 
are, fortunately, rare. 

The ordinary fistula shows a definite histological appearance: it is a fibrous tube 
filled with granulation tissue and pus. Such a track in cross-section is shown in 
fig. 4, and when we see this section we are no longer surprised that such tracks will 
not heal without surgical interference. It also demonstrates the desirability, when 
possible, of removing the fibrous track which must seriously interfere with the 
healing of the wound. 

A tuberculous fistula, on the other hand, has no such fibrous wall, but shows 
the granulation tissue infiltrating all the surrounding structures and without any 
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Fic. 3.—Transverse Section of the Anal Canal. 


A—Stratified epithelial lining. B—Internal Sphincter. C—Tendon of longitudinal muscle of rectum 
surrounded by the external sphincter. D—Intramuscular glands buried in the substance of the internal 
sphincter muscle, 
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Fic. 3 D.--Higher magnification of an intramuscular gland surrounded by round-celled infiltration. 
(Drawn from a section cut by Mr. Mitchell with Sir Lenthal Cheatle’s microtome.) 
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limiting membrane. A cross-section of a tuberculous fistula is seen in figs. 5 and 
5D, and the difference between this and fig. 4 is very marked. 

Apart from tubercle, the nature of the infective organisms is probably not 
important. The pus from most fistulz on culture shows a very mixed infection. 

Treatment of Fistula.—Cases of fistula-in-ano have always had a reputation for 
being difficult to cure, and it was on this account that St. Mark’s Hospital was 
opened in 1836, so that surgeons might have the facilities for making a special study 
of such cases. That fistule are still not easy to cure is, I think, well shown by the 
following table of cases with a long previous history, taken from my case-books of 
the last few years :— : 


3 patients had had a fistula for 5 years 
1 %” ” ” ” 6 ” 
2 ” ” as ” 12 ” 
1 ” ’” ” ” 15 ” 
1 ” ” ” ” 16 ” 
1 ” ” ” ” 18 ” 
2 ” ” ” ” 23 ” 
2 ” ” ”” * 50 ” 

















Fiac. 4.—Ano-rectal Fistula. 


Low-power view of cross section of a fistula infected with pyogenic bacteria. Such a fistulous track 
is normally almost completely filled with granulation tissue and the hollow appearance in this section is 
unnatural, being due to the passage of an instrument. x 10. 


Nearly all these patients had been operated on a number of times before I saw 
them. 

I do not think I shall be criticized if I state that there is only one treatment 
for fistula, namely, operation in some form or another. I cannot deny that cases 
of fistula are sometimes healed without an operation, but these are so rare, and the 
waste of time is so considerable, that such methods are not worth further 
consideration either by ourselves or our patients. 

There are several different methods of operating for fistula, but the general 
principles underlying success are now well established and, provided they are 
adequately respected, success will result whichever method is adopted. The best 
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Fic. 5D.—Tuberculous Fistula. 


Cross-section of a tuberculous fistula. The track is occupied by granulation tissue consisting of giant 
cells, epitheloid cells and lymphoid cells in characteristic arrangement. Tubercle bacilli were seen in 
stained slides. Note the ili-defined limits of the fistulous track which spreads out between the muscle 
and fatty tissue on all sides. 


Inset: A higher magnification of region marked A. 
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technique will, however, be that which gives sound healing in the shortest time and 
with the least amount of pain and discomfort to the patient. The maxim to follow 
in operating for fistula is, ‘‘ Provide free drainage to all parts of the track.” I feel 
sure that the reason why many surgeons have failed to obtain proper healing after 
operating on fistule is not that they did not provide adequate drainage of the 
fistulous track at the primary operation, but that they did not appreciate the 
importance of providing adequate drainage during the whole period of healing. This 
is shown by the fact that the healing is generally rapid at first, but when the fistula 
appears to be almost healed, the process appears to stop and further healing 
fails to occur. The explanation is that the drainage has become inadequate. When 
a fistula is very large and its tracks are deep, we cannot always “ provide free 
drainage to all parts of the track’ without danger of producing incontinence, and it 
is here that experience is of the utmost value. A happy compromise provides the 
best course in such cases, for it must always be remembered that it is both easier 
and better to perform a second operation for the purpose of re-establishing good 
drainage, when the wound has shown signs that it will not heal further, than to 
have to perform a second operation for incontinence. The most common and 
simplest method at the present day is. to incise thoroughly all the tracks, laying 
them freely open and cutting away sufficient skin to ensure adequate drainage 
throughout the whole period of healing. I shall describe what I consider a better 
method later on, but I wish first of all to postulate some of the leading principles of 
successful treatment. 

Many fistulz are large and are complicated by the fact that the side tracks are 
numerous, extensive, or difficult to reach. With a large fistula with many side 
tracks, it is at once obvious that if all the tracks are freely and adequately drained 
by free incision, considerable deformity of the anal orifice will result, or there will 
be a risk of subsequent incontinence from the resulting damage to the external 
sphincter or its supports. Under such circumstances the proper procedure is to 
divide the operation into two stages, either being content to divide and drain all the 
side tracks first and then to divide the main one—by this I mean the track leading 
into the rectum—or to proceed in the reverse order. By planning the operation on 
these lines there should be no risk of ever producing incontinence. 

It is rather generally supposed that the main track always passes deep to the 
external sphincter and that its division will involve cutting this muscle. Fortunately 
this impression is erroneous, and it is in not more than one-third of the cases that 
division of the main track will involve division of the sphincter muscle. I would 
advise that the external sphincter should never be completely cut across at the 
primary operation, but that, if it is necessary, the procedure should be postponed to a 
secondary operation some two or three weeks later. The advantage of postponing 
the division of the muscle for two or three weeks is that by that time the muscle 
will be held firmly in the surrounding fibrous tissue of the healing wound, and the 
ends will not retract when the muscle is divided. When it is necessary to divide 
the sphincter laterally, this should on no account be performed at the primary 
operation, aS incontinence in some degree will almost certainly result from the 
retraction of the muscle ends which are, laterally, quite unsupported. Owing to the 
fact that the external sphincter is attached both behind and to some extent in front, 
division here is not so dangerous as at the sides. There is still alive an old fallacy 
that incontinence is most to be feared when the internal sphincter is damaged. 
As a matter of fact the internal sphincter is of no importance from the point of 
view of the continence of the anal opening, and it can be cut with impunity 
providing that damage is not done to the external sphincter, which alone is 
responsible for the integrity of the anal opening. It used to be taught by Hilton, 
and is still sometimes taught in text-books, that division of the sphincter muscle is 
necessary to obtain healing of a fistula, but this is not true, and the only excuse for 
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dividing the muscle is that adequate drainage cannot otherwise be provided, a 
condition of things which is only present in the minority of fistule. Fig. 6, (A), (B) 
and (C) illustrates the two-stage method of dealing with a complete horseshoe 
fistula. 

Certain types of fistulae present exceptional difficulties and special means are 
necessary to deal with them, but the following account illustrates a method 
of getting over such difficulties :— 





lan 


Fic. 6A. Fic. 6B. Fic. 6C. 


The patient had a large deep track which involved the whole of the side of the anus, and 
he had been under treatment for a very considerable time before I saw him, as his medical 
advisers were, quite rightly, afraid of causing incontinence if the track was freely opened up. 
It was clear that healing could not be expected with so deep a track unless the muscle was 
cut across to enable the wound to be opened into the bowel. To get over this difficulty, the 
track was opened as widely as possible without division of the muscle, and the back portion 
of the wound was deepened to allow of free drainage of the anterior part. In this way 
healing of the anterior portion was obtained at the expense of the back portion, until all that 
was left was a deep track almost completely posterior to the anus. This was then laid open 
into the bowel and complete healing was obtained without the risk of incontinence which 
would have resulted from latera] division of the external sphincter in so deep a wound. 
In other words, by this method the fistulous track was shifted from an unfavourable 
position to one where it could be more easily and safely dealt with. In cases of difficult 
fistule, this method of dealing with part of the fistula at a time instead of doing every- 
thing at one sitting, is by far the best. It may involve the patient in several operations, 
but this is of small importance if the ultimate result is all right. 


Tuberculous Fistul#z.—Such fistule can generally be diagnosed from the appearance 
of the parts, but this is not entirely reliable. Examination of the pus or discharges 
for tubercle, is quite useless. Histological examination of a few pieces of the wall of 
the fistula is fairly reliable, but the only certain method is by inoculation into 
guinea-pigs after concentration with antiformin. 

The treatment of these cases should be on conservative lines. It is useless to 
expect healing of a tuberculous fistula in a patient who is losing weight and suffering 
from active tubercle in the lungs or elsewhere. The case must be treated as one of 
tubercle, not one of fistula. If there is not satisfactory drainage of the tracks this 
should be established by the simplest method and the patient at once sent to 
a sanatorium, or put under proper conditions of fresh air and sunshine, the local 
treatment being entirely subordinate to the general treatment for tubercle. When 
the patient’s general condition has improved and he is putting on weight and is in 
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a good state of resistance, the fistula can be treated in the usual way. Preference 
should, however, be given to complete excision of all the diseased tissues if possible 
so as to avoid the risk of relighting the infection. 

Complete Excision of Fistule.—Various attempts have been made from time to 
time to hasten the period of healing of fistula wounds. The obvious one is to excise 
the track of the fistula and suture the wound, with a view of getting healing by first 
intention. This method is by no means new, as it was carried out as long ago as 
1840, by Syme and others. Although successes have been obtained, the method is 
not a practical one, as the proportion of failures is much too high. This method has 
not established itself and most of us have discarded it. It will not succeed with large 
and complicated fistule and it is just in these cases that it would be of most use. 
More success attends secondary suture of the wound after excising the track, but 
this also is not entirely satisfactory. 

The method I have been using now for some time with great success is that of 
completely excising all the fistulous tracks and leaving the wound open to 
granulate. The chief points of this method are that every trace of the fistulous 
tracks must be completely excised. This often requires a good deal of patience and 
care to avoid injury to the mucous membrane of the rectum or to the sphincter. It 
is necessary to keep one finger in the rectum while dissecting out the track, 
otherwise injury to the bowel will almost certainly result; no minute portion of 
the fibrous track must be left behind. The dissection is done with a sharp knife 
and the vessels are, as far as possible, controlled by twisting rather than by ligature. 
When the tracks have all been completely dissected out there will be a large wound 
lined with healthy fat. All fibrous tissue must be cut away and only healthy tissue 
left, with the exception that the track into the bowel is left untouched. After all 
tracks have been excised the resulting wound is washed out with strong antiseptic 
and a large flat compress is put on all over the wound and anus. A most 
important point is that no packing of any kind must be placed in the wound. 
The skin is freely cut away so that there is excellent drainage and blood cannot 
accumulate. The compress is kept wet so that it does not seal up the wound. Such 
a wound rapidly falls together and the deep parts heal readily. No attempt must be 
made to probe the wound or to irrigate it, as this would delay healing. In a very short 
time it will be found that there is only a shallow wound which is granulating quite 
healthily. The track into the bowel can then be divided under a local or general 
anesthetic, and healing will be completed in about half the time usually necessary. 
This method has given excellent results and saved weeks of convalescence, but I do 
not advise it to anyone who has not had a fairly entensive experience of rectal 
operations, as the dissecting out of a deep and complicated track is rather tricky, 
and it is only in such cases that there is any great advantage in the method. The 
following case will suffice to illustrate its advantages : 





The patient was a man, aged 43, who had undergone two previous operations for fistula, 
without success. There was a large semi-horseshoe fistula with very deep tracks extending 
almost to the apex of the ischiorectal fossa on the left side, and an internal opening 
posteriorly. I dissected away the whole of the tracks except the main posterior one con- 
necting with the bowel and left the wound wide open without packing. Ten days later I 
divided the posterior track under gas, and in three and a half weeks the parts were entirely 
healed up and the patient was well. In the ordinary way healing could not have been expected 
in less than from six to eight weeks. 


I am glad to have had the opportunity of opening this discussion, as it is by the 
free discussion of common conditions such as fistula, that we obtain the most 
practical benefit both for ourselves and for our patients. Probably more reputations 
have been damaged by the unsuccessful treatment of cases of fistula than by excision 
of the rectum or gastro-enterostomy. Perhaps that is why the largest surgical fee 
in history was paid for the performance of an operation for fistula ! 
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Dr. H. A. Harris. 
Some Embryological Aspects of the Problem Involved. 


The alimentary canal, extending from the primitive mouth (stomatodceum) to 
the primitive anus (proctodwum), is characterized by certain processes consequent 
upon the outgrowths therefrom. The cesophagus (parent tube) gives rise to the 
lungs and trachea (daughter tube). The duodenum gives rise to the pancreas, liver 
and biliary duct system. The cloaca gives rise to the alimentary rectum and to the 
urogenital sinus which forms the main portion of the bladder. The processes 
involved in the formation of a daughter tube from a parent tube are precise, 
orderly and almost constant for all embryonic forms from the fish to the mammal. 
Whenever a daughter tube is formed it is essential that it be well and truly 
formed. Accordingly, not only is the integrity of its epithelial or mucous lining 
guaranteed, but the mesodermal layer is rapidly formed. There is intense activity 
in the mesodermal layer, active mitosis and proliferation of the cells, and within a 
few days, or hours even, the daughter tube presents a much more definite meso- 
dermal coat than the parent tube. In the parent tube the proliferation of the 
cells of the mesodermal coat is minimal, and the primitive columnar epithelium 
responds in compensatory fashion by an active proliferation of its cells, so that the 
number of layers of cells in the epithelium increases. This process of proliferation 
of the epithelium of the parent tube proceeds to the point of producing complete 
epithelial occlusion of the tube. In this manner the daughter tube presents an 
epithelial layer and a well-developed mesodermal layer, both of which rarely 
present any irregularity of structure or development during subsequent development. 
On the other hand, the parent tube is endowed with a mesodermal coat which has 
been considerably weakened by the outgrowth of the daughter tube, and with an 
epithelium which has undergone a compensatory proliferation, even up to the point 
of complete epithelial occlusion of its lumen. 

The characteristics of the processes involved are shown in four photomicrographs 
of the parent oesophagus and tracheal outgrowth in a 6 mm. human embryo 
(J. O.), fig. 1 (a), (8), (ce) and (d). The first section passes through the proximal 
end of the trachea whereat the epithelium is still continuous with that of the 
the cesophagus. The second and third sections show the trachea separated from 
the cesophagus. The fourth section passes through the level of the bifurcation of 
the trachea into right and left bronchi. In each case the trachea displays the 
characteristic compound columnar epithelium of the same type as that which lines 
the primitive @sophagus. On the other hand the second, third and fourth sections 
show a progressive epithelial occlusion of the cesophagus, almost to the point of 
complete obliteration. The mesoderm surrounding the tracheal outgrowth is in a 
state of great activity, and the attention of the embryo is focussed on the task of 
guaranteeing to the trachea and bronchial tree an adequate supply of muscle and 
connective tissue for the future. On the other hand the mesoderm surrounding the 
cesophagal epithelium is almost in a stationary stage. Later, the epithelial cord of 
the cesophagus atrophies to some extent, intra-epithelial cysts appear and these 
becoming confluent, restore the lumen to a size commensurate with that of the adult 


organ. 
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Fic. 1 (a). 


Fia. 1 (a), (b), (ec), (@) Human embryo (J. 0.) 6 mm.—Four sections indicating the 
gradual change in the epithelium of the wsophagus (parent tube) and in the mesodermal 
layer of the trachea (daughter tube) in passing distally from the level of the tracheal out- 
growth [I (a)} to the level of the bifurcation of the trachea [I (d)]. (x 140) 





Fic, 1 (db). 
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Fira. 1 (d). 
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This mechanism explains why congenital pathological conditions of the daughter 
tube, both as regards the epithelium and the muscle layer are rare. It also 
explains why congenital pathological conditions of the parent tube, both as regards 
the epithelium and the muscle layer, are relatively common. The epithelium of the 
cesophagus undergoes a series of changes which aberrantly may result in atresia, 
stenosis, or intra-epithelial cyst formation. The muscle layer, retarded in its growth 
and in its differentiation and weakened by the processes involved in the formation 
of the daughter tube, possesses the necessary characters for diverticulosis, due to 
muscular deficiency, and for those irregularities due to that failure of differentiation 
which results in fibrous tissue occupying the site whereat muscle is normally 
acquired. 

Epithelial Occlusion.—Epithelial occlusion of the cesophagus was first described 
as a normal embryological phenomenon by Francis Balfour [1] in 1881. He 
described the process in elasmobranch and teleostean fish and connected the process 
with the obliteration of the gill clefts. Recent studies of the development of the air- 
bladders of fish and of the lungs of lunged fish indicate the similarity of the processes 
involved. Whether the outgrowth from the fore-gut be an air-bladder or a lung, the 
cesophagus responds with epithelial occlusion. 

In 1896 [2] Keibel described epithelial occlusion in the rectum of a 11-5 mm. 
human embryo, and both F. T. Lewis [3] and Minot [4] described the condition as 
a normal phenomenon in the embryos of the pig, rabbit and birds. Tandler [5], in 
1900, indicated that the lumen of the duodenum of the human embryo of 30-60 days 
is normally more or less completely obliterated. That the normal process of 
epithelial occlusion of those parts of the primitive gut which give rise to daughter 
tubes is not yet adequately considered in an attempt at explaining congenital 
occlusion of the intestines is shown by the imposing list of causes which have 
been advanced in turn by surgeons and pathologists. Amongst others, we may 
mention congenital volvulus (Gaertner), foetal intussusception (Braun, Chiari), foetal 
strangulation (Clogg), foetal peritonitis (Fiedler), and arterial sclerosis (Davies and 
Poynter [6]. The significance of the réle of epithelial occlusion of the gut in the 
embryo in post-natal pathological conditions still remains to be assessed. It is 
tempting to suggest that the proliferation of the endothelium in obliterative 
endarteritis, especially as seen in the cerebral arteries in association with a poorly 
developed muscular coat, may be a related phenomenon. 

The restoration of the lumen to an occluded portion of the gut is associated 
with the formation of intra-epithelial cysts which normally coalesce and become 
incorporated in the lumen. Even as far back as 1881 Roth [7] published cases of 
cysts in the thorax and abdomen and suggested that they originated from the 
duodenum and cesophagus. It was not until 1905 that Kreuter [8] indicated that 
intra-epithelial cysts resulted from the process involved in the removal of the 
redundant epithelium of the occluded portion of the gut, and that such cysts might 
be evaginated through the deficient muscle tube of the gut. 

The processes described are not limited to the alimentary canal. For instance, 
Buchanan and Frazer [9] have shown that at the time that the prostatic outgrowth 
and Cowper’s outgrowth are actively formed from the distal portion of the urogenital 
sinus (primitive urethra), epithelial occlusion of the urogenital sinus occurs in the 
marsupial of 35mm. In this region, stenosis and atresia as the epithelial phenomena, 
and diverticulosis as a muscular phenomenon, are not uncommon in Man. 

The Development of the Muscle of the Gut.—The mesoderm of the primitive gut 
has to differentiate to form the inner circular layer, the outer longitudinal layer and 
the muscularis mucose in a groundwork of connective tissue. The processes 
involved are common to the whole gut, but certain regions such as the cesophagus, 
duodenum and rectum are peculiar. As a general rule it may he stated that the 
inner circular muscle layer is differentiated from the 10 mm. to 42 mm. stage 
of the human embryo. The outer longitudinal layer of muscle is in process of 
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differentiation over a later period of time from the 20 mm. stage to the 75 mm. stage. 
The muscularis mucose, a late acquirement, appears from the 80 mm. to the 
240 mm. stage. Not only is there a difference in time of appearance of the 
constituent muscle layers, but for each one of these layers the time varies in different 
parts of the gut. Each part of the gut, so to speak, in turn receives attention, and 
there are several distinct gradients of differentiation. 

The following table is a tentative summary of our meagre information with regard 
to the appearance of the muscle layers :— 


APPEARANCE OF MUSCLE-LAYERS IN THE GUT 


Circular muscle Long], muscle Muscularis mucose Glands 
(Esophagus ... sain 12-17 mm. oes 55 mm. oe 90 mm. ose 78 mm. 
eee se a ~~ 12mm. a 75 mm. .. 187mm. ne 90 mm. 
Smallintestine ...  10-22-5mm. ea 75 mm. .. 130mm. +» 110mm. 
Large intestine... 42 mm. = 75 mm. .. 240mm. +» 100mm. 
Rectum — dips 18 mm. a 38 mm. -» 187mm. ise 90 mm. 
Sphincter internus 29 mm. eve —_ ees _ oO a — 
Sphincter externus 20-26 mm. on _ soe _ o = 


There is a marked difference in the time of appearance of the different muscle 
layers in the different parts of the small and large intestine, and the difference 
is mainly due to one factor. In 1817 both Meckel and Oken [10] had described 
the normal umbilical hernia of the human embryo at that stage when the greater 
part of both the small and the large intestine is found within the umbilical cord. 
This umbilical hernia is normally reduced by the thirteenth week. The portion 
of the small intestine and colon which lies within the umbilical cord, possibly in 
connexion with an impoverished vascular supply, displays proliferation of the 
epithelium and slow differentiation of its muscle layers. This accounts for the 
occasional appearance of atresia and stenosis in the small intestine and for the 
occasional appearance of diverticula. Moreover, intra-epithelial cysts are seen in 
the embryo, especially along the convex surface of the intestinal coils, opposite the 
mesenteric attachment. The recent extension of radiological examination of the 
patient has indicated the frequency of diverticula in the gut. In a series of 6,847 
complete barium-meal studies Case reports eighty-five cases of duodenal diverticulum 
and five cases of jejunal diverticulum. 

The Development of the Glands of the Gut.—The glands of the mucous membrane 
of the gut are seen from the 80 mm. stage onwards. Previous to the end of the 
third month there is but little differentiation of the glands. The outstanding 
fact is that the three zones already considered from the point of view of epithelial 
occlusion, i.e., the cesophagus, duodenum and rectum, present certain peculiar 
features which are not seen elsewhere in the gut. Certain of the glands of the 
cesophagus, duodenum and rectum grow deeply so as to reach the inner circular 
layer before the muscularis mucose is differentiated. Thus, these portions of the 
gut, on complete differentiation, show glands deep to the muscularis mucose. 
The deep glands of the duodenum were first described by Brunner [11] as early as 
1687, the deep glands of the esophagus were described in detail by Riidinger [12] 
in 1879, and the deep glands of the terminal portion of the rectum were described 
by Herrmann and Desfosses [13] in 1880. 

In all mammalian forms, the deep glands of the cesophagus, duodenum and lower 
rectum are seen. Herrmann and Desfosses suggested that the deep glands of the 
lower rectum represented the mucous glands of the primitive cloaca, and had 
undergone a progressive diminution in extent of distribution in ascending the 
animal scale. They insisted that these glands reached—and actually invaded—the 
muscle of the internal sphincter after penetrating the muscularis mucose in the 
foetus of five months. They indicated that such deep glands excercise an important 
role in the production of fistula-in-ano. “Au point de vue chirurgical, ces longs 
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conduits tortueux, coiffés & leur extrémité par de petits follicules clos, présentent 
un certain intérét, en regard notamment au rdle qu’ils peuvent jouer dans la 
production des fistules compliquées qu’on rencontre si fréquemment dans‘ cette 
région.” 


Lev. ani 








Fic. 2.—Human embryo (McNee) 32 mm. (approx.)—Longitudinal section through ano- 
rectal junction showing the anal epithelium capped by the rectal epithelium, the external 
sphincter overlapping the internal sphincter, and the levator ani muscle. (x 100) 


The Embryonic Limitations of the Deep Glands of the Rectum.—Figure 2 
represents a section of a human embryo of approximately 32 mm. (McNee), so as to 
cut the termination of the rectum and anal canal longitudinally, and indicates the 
growth processes involved. The columnar epithelium of the rectum meets the 
squamous epithelium of the anal canal, the former extending down over the latter to 
some extent as though there were some degree of overlapping. This leads to that 
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overlap in the adult whereby the two epithelia interpenetrate to some extent, so that 
in Man the “ white line” of the ano-rectal junction is not a clearly demarcated line 
with columnar epithelium above and squamous epithelium below as in the rat, but 
is an irregular zone in which proximo-distally columnar epithelium gives way to 
irregular zones of alternating squamous and columnar epithelium, finally resulting 
in the squamous epithelium of the anal canal. 

The inner circular layer is especially developed distally as the thick internal 
sphincter. The external sphincter is clearly developed, and entering obliquely into 
the space between the two is the levator ani. At this stage the outer 
longitudinal muscle layer is not clearly demarcated and the muscularis mucose 
is as yet not foreshadowed. The columnar glands near the ano-rectal junction 
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Fic. 3.—Diagrammatic representation of the relationship of the epithelia and muscles at 
the level of the ‘‘ white line” in the rat and in Man. The possible extensions of the deep 


rectal glands are shown. 


grow into the loose tissue within the internal sphincter and into the limiting annulus 
of connective tissue which separates the internal sphincter above from the external 
sphincter below. 

In such forms as the rat, the distal limit of the internal sphincter, the 
attachment of the levator ani, and the proximal limit of the external sphincter 
are colerminous, but in Man the external sphincter has extended proximally so as 
to overlap the distal border of the internal sphincter and the insertion of the levator 
ani. [Fig. 3.] In Man the external sphincter has over-ridden the internal 
sphincter to some extent, in the same manner as the columnar epithelium of the 
rectum has tended to over-ride the squamous epithelium of the anal canal. Further- 
more the outer longitudinal layer of muscle, unlike the inner circular coat with its 
well demarcated internal sphincter, fades away distally and is but poorly developed 
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at the level of the “ white line.’”’ Conversely, the muscularis mucose, developing at 
a much later period (240 mm. stage), becomes clearly differentiated distally and is 
a definite structure in the region of the “ white line.” The deep glands grow from 











Circular muscle 





> 


. Pouch of Douglas 


Fused Miillerian 
ducts 


—" Urogenital sinus 





Fic. 4.—Human embryo (McNee) 32 mm. (approx.)—Section through rectum, fused 
Miillerian ducts and urogenital sinus at the level of the entry of the ureters, illustrating 
normal intra-epithelial cyst formation in the rectal epithelium. (xX 80) 


the columnar epithelium to the internal sphincter and to the zone between the 
internal sphincter, poorly differentiated external longitudinal muscle, and levator ani. 
It is thus seen that such glands may arrive at and actually penetrate the internal 

















51 Section of Surgery: Sub-Section of Proctology 1349 


sphincter, external longitudinal coat and even spread superficial to, deep to or within 
the levator ani, thus reaching the true pelvis or the ischio-rectal fossa before the 
muscularis mucoss is developed. Such glands in post-natal life penetrate in turn 
the muscularis mucose and may penetrate the internal sphincter, the external 


7 Circular muscle 


Rectum 





Urogen sinus 
Lev. ani. 








biG. 5.—Human embryo (McNee) 32 mm. (approx.)—Section through lower part of rectum 
below the level of the peritoneal cavity, showing solid cord of epithelial cells formed from 
fused Miillerian ducts (future vagina) and urogenital sinus (future bladder). 


longitudinal muscle and even the levator ani. The levator ani in the rat is 
definitely fleshy at the level of “the white line,’ but in Man the fibres of the 
levator ani at this level are markedly fleshy-tendinous and tendinous. 


JuLY—SwrG., Sus-SectT. Proct.3 * 
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it is well known that mucous glands occur near the contiguous margins of 
columnar and squamous epithelia, or the contiguous margins of skin and mucous 
membrane. Such glands tend to be of the structure of convoluted mucous glands 
or of sweat glands. It is at such boundary zones that irregularities in the develop- 
ment of the glands are common, either in the direction of excess leading to mucous 
discharge, of defect leading to xerosis, or of cyst formation and chronic infection. 

The rectum normally undergoes epithelial occlusion in the embryo. The 
subsequent canalization of this section of the rectum is accompanied by the 
formation of intra-epithelial cysts. Such cysts are clearly shown in a section of the 
32-mm. human embryo (McNee) through the rectum and urogenital sinus at the 
level of the entry of the ureters. [{Fig. 4.] Such intra-epithelial cysts, if they 
persist, may be a fertile cause of proctitis. This section is of peculiar interest, in that 
it shows, posterior to the urogenital sinus (primitive bladder), the fused right and left 
Miillerian ducts, one of which has not yet lost its lumen. The two Miillerian ducts 
fuse and the lining epithelium proliferates and forms a solid plug of epithelium which 
at a later stage will be canalized to form the upper portion of the vagina. The 
epithelial plug or “ genital stalk” is surrounded by actively proliferating mesoderm 
which is delineating the muscular wall of the vagina. The firm attachment between 
the adult vagina and bladder is thus clearly indicated in the embryo. 

A section through the same 32-mm. embryo, passing through the lower part of 
the rectum and urogenital sinus, displays the integrity of the rectal mucous 
membrane, with no trace of intra-epithelial cysts. [Fig. 5.) The inner circular 
layer of muscle is already differentiated. The longitudinal muscle can barely be 
recognized, and there is as yet no trace of the muscularis mucose. The urogenital 
sinus is surrounded by a large and actively growing mass of mesoderm in which no 
trace of muscle differentiation is yet present. The peculiar significance of the late 
development of the musculature of the bladder, with its peculiar predisposition to 
diverticulosis, has been considered previously by Harris [14]. Posterior to the 
urogenital sinus, and invaginating its posterior wall, the “ genital stalk,” as a solid 
plug of epithelial cells, displays the area of epithelial occlusion which at a future 
date will be canalized to form the vagina. This section passes immediately below 
the recto-vaginal pouch of the peritoneal cavity (pouch of Douglas) and indicates 
clearly the bridge of mesoderm which runs from the anterior aspect of the rectum 
to the posterior aspect of the urogenital sinus. It is this tissue which in the male 
forms the recto-urethralis muscle, in the female, the recto-vaginalis muscle, as 
described by Elliot Smith [15:. 

Conclusion.—In this brief but sketchy manner an attempt has been made to 
illustrate some of the processes involved in the normal development of the embryo. 
As a working hypothesis it has been suggested that the parent tube, such as the 
cesophagus, duodenum, and rectum, is endowed with two potentialities, the one a 
result of the compensatory epithelial proliferation, leading to occlusion and subsequent 
intra-epithelial cyst formation; the other a result of the comparative poverty in the 
development of the muscle layer, leading to subsequent diverticulosis. In all three 
zones the development of the muscularis mucose is belated and the development of 
deep glands is relatively precocious, with the result that the deep glands of the 
cesophagus, duodenum, and rectum penetrate the muscularis mucose and are subject 
to chronic inflammatory processes. In the case of the rectum, the embryological 
processes throw considerable light on the genesis of certain cases of fistula-in-ano. 

In a subsequent communication it is proposed to consider the gross anatomy 
of the ano-rectal region, in view of the light thrown thereon by the study of lower 
forms. 

[My thanks are due to my colleagues Professor J. P. Hill, F.R.S., and Miss Audrey 
Russell, M.B., B.S., for valuable assistance, and to Mr. Pittock for the photomicrographs. 
The human embryos we owe to Dr. J. Oliver and to Dr. McNee. Many more human embryos 
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are urgently required in order to trace the stages in the processes which we know so 
imperfectly. 
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Mr. C. I. Naunton Morgan. 
An Analysis of 100 Cases of Peri-ano-rectal Infection (St. Mark's Hospital). 


For the purpose of this discussion I have endeavoured to analyse the cases 
from the following standpoints :— 

(1) Age. (2) Sex. (3) Occupation. (4) Type. (5) Causation (tissue.) (6) 
Tuberculosis, lung. (7) Relation of external sphincter. (8) Length of history and 
previous operations. (9) Average time in hospital. (10) Result and number of 
operations. 

Fistula is, at least, three times more common in men than in women. Of 196 
new cases of fistula during 1928, 146 were men. 

33 per cent. of the cases occurred between the ages of 30 and 40. 
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Thus, it is evident that ano-rectal infection is much more common after the age 
of 30. The age of greater frequency is from 30 to 40, the incidence gradually falling 
off until the age of 60. 

The condition is also more common in children between the ages of 10 and 15 
than between the ages of 15 and 20. Wallis states that fistula is more common 
before the age of 10 than between 10 and 20. 

More than half the cases were in men who led strenuous outdoor lives; such as 
labourers, masons, ’bus drivers, etc. 

Of those who led sedentary lives, tailors, clerks and publicans were some of the 
most common. Several commercial travellers were also noted. 

The following figures kindly supplied by the Director-General of Army Medical 
Services are of interest: “ Frequency of Peri-rectal and Peri-anal Infection in 
Mounted and Unmounted Troops, respectively, during 1928. (Indian troops 
excepted.) 

“ Unmounted units, 23 cases; ratio per 1,000, 0-37. Cavalry, 5 cases; ratio 
per 1,000, 0-62.” 

Ischio-rectal Abscesses. 

There were sixteen cases of this type. 

Length of history: Seven to twenty-one days. Three cases were more chronic, 
two to three months. 

Communication with the bowel in nine cases (86%): In four cases the internal 
opening was present at the time of admission. In the remaining five the opening 
was observed developing during convalescence. This, [ think, is an important 
point in the pathology of fistula, because, though no opening was detected at the 
time of operation, a small button of granulation tissue was found adherent to the 
external aspect of the bowel at the site of the subsequent opening. We can assume 














1352 Proceedings of the Royal Society of Medicine 54. 


from these figures that at least 56% of ischio-rectal abscesses are fistulz at the 
outset, or become fistuls later. 

Position of internal opening: five were deep to the external sphincter. Four 
were superficial to the external sphincter. In eight cases the opening was in the 
mid-line posteriorly. In one case the opening was in the mid-line anteriorly. 

/Etiology and predisposing causes: Two cases were tuberculous; one of these 
cases also had active pulmonary tuberculosis; one case had had sanatorium 
treatment for pulmonary tuberculosis, but now had no sign of active disease ; one 
was associated with large internal hemorrhoids; one followed an operation for 
hemorrhoids performed twenty-one days previously. In one case there was a 
fibroid lung (not tuberculous). 

Result and length of treatment; The average length of stay in hospital was 
from thirty to forty days. Allthe cases healed well, with the exception of one tuber- 
culous case. The wound looked healthy in this case, but the patient was transferred 
to a sanatorium on account.of the pulmonary condition. 

Seven required one operation; nine required two operations (seven opened into 
the bowel, two for bridges and pockets). 

After-history of ischio-rectal abscesses treated at St. Mark’s Hospital: 
Though I communicated with fifty cases, operated on over five years ago, I have 
only succeeded in tracing fifteen cases. One of these had died of some other disease. 
Of the remaining fourteen cases eleven had had no further trouble. Three had 
been readmitted for a further operation. Only two of the three cases had developed 
a fistula at the site of the original abscess, the other case had been readmitted for 
an abscess on the other side, there being no communication with the original 
abscess. Thus, there were two cases of recurrence in fourteen cases, or 14-2% 
of abscesses treated radically develop fistule. 

Submucous Abscesses.—There were only three uncomplicated cases of this type : 
one pointing in the rectum ; one pointing as a perianal abscess; one was the result 
of a fissure. This was found to be tuberculous. Submucous abscesses were present 
in nine cases of fistule: three cases of posterior horseshoe fistule; three of direct 
radial fistule; two of acute ischio-rectal abscess, and one of anterior horseshoe 
fistula. 

The length of history varied from one week to four years. The average in-patient 
time was twenty-one days. 

All the cases were cured, including the tuberculous abscess, which healed well in 
thirty-one days. 

Subcutaneous Peri-anal Abscesses.—-There were nine such cases in this series. 
The length of history was from two days to five years, but usually about fourteen 
days. All these abscesses remained superficial to the external sphincter. 

Tuberculosis : One patient had active pulmonary tuberculosis, but the abscess 
was clinically not tubercular. One patient had suffered from pulmonary tuberculosis. 

Result : Average time in hospital, two to three weeks. The wound healed slowly 
in the tuberculous case and was healthy, but owing to an exacerbation of the 
pulmonary condition he was removed to a sanatorium, where he died two months 
later. The remaining cases healed well. 

Direct Fistulz.—There were forty-six cases of this type. In 54% the fistula was 
situated in the two anterior quadrant—antero-lateral 37%, lateral 17%. In 29% in 
the mid-line posteriorly, in 13% in the postero-lateral quadrants, and in 4% in the 
mid-line anteriorly. 

These figures agree with the law expounded by Salmon and Goodsall. 

Relation to external sphincter: In twenty-nine of these cases the fistula passed 
into the anal canal, superficial to the external sphincter, in eight cases deep to it, and 
in nine cases through it. Most of the tracks passing deep to the sphincter were 
situated in the posterior half of the perianal region. 
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Causes and predisposing causes: Fissure was present in six cases, hemorrhoids 
were present in six cases, foreign bodies in three cases, thread worms in one case, 
inflamed crypt was present in one case, necrosis of the coccyx in one case, and 
pruritiis ani in one case. 

Tuberculosis : Four cases were definitely tuberculous. In one of these there was 
pulmonary tuberculosis, in one, tuberculosis ulcerative proctitis, and in one, 
vulmonary tuberculosis only. 

Length of history: Varied from three weeks to six years. One case gave a 
history of thirty years. Eight cases had been previously operated upon, one case 
having had as many as ten operations. 

Result and number of operations : Thirty-eight cases required one operation, seven 
required two operations, and one required three operations. Forty-two cases were 
discharged cured [ (a) tuberculous fistula with pulmonary lesion, (b) pulmonary 
tuberculosis only]. Two cases were transferred to the Sanatorium with unhealthy 
sluggish wounds. One case of tuberculous fistula, necrosis of the coccyx and gout 
was discharged with incontinence and a long unhealed sinus (aged 69). One case 
discharged with a long sinus remaining in the ischio-rectal fossa (no communication 
with the bowel on X-ray). 

Time in Hospital: About 50% three to four weeks: the remainder up to two 
months. 

jlind External Fistule.—Some of the ischio-rectal and perianal abscesses 
could be so classified after the abscess had burst, but I have reserved this term for 
those cases having a chronic sinus. One external opening was as a rule present, 
but in one case there were three openings, and the history extended over eleven 
years. 

Situation: Two in the antero-lateral quadrant, two in postero-lateral, and one 
in the mid-line posteriorly (not a congenital fistula). 

Result and Number of Operations: Only one operation was necessary in these 
cases. All werecured, and the average in-patient time was thirty-three days. 

Posterior Horseshoe Fistule.—(a) Complete (three cases). 

Length of history: 14 to 6 years. One case had had a previous operation. 

Position of internal opening: Deep to the external sphincter in the mid-line 
posteriorly. Number of external openings, 2 to 4. 

Tuberculosis: Active pulmonary in one case. 

Result and number of operations: One required two operations; two required 
one operation. The tuberculosis patient was discharged with a flat, sluggish, un- 
healed wound. The average in-patient time was two months. 

(b) Posterior semi-horseshoe fistulae (ten cases). 

Length of history: From one month to two years. Three; cases had been 
previously operated upon. 

External openings: In eight cases there was one external opening, in one case 
there were two, and in one case there were three. 

Position of internal opening: Three were deep to the external sphincter, two 
were superficial to it, and two were through it. 

Tuberculosis: There were two cases of tuberculous fistula with associated 
pulmonary tuberculosis. There was one case of active pulmonary tuberculosis and 
one case of old pulmonary tuberculosis. 

Result and number of operations: Seven cases required two operations and 
three cases required one operation. 

One case with tuberculous fistula and lung was discharged with two unhealed 
sinuses. 

The patient (aged 60) with signs of old pulmonary disease was also discharged 
with a small sinus. 
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The remaining cases, including that of the tuberculous fistula and that of the 
case of pulmonary tuberculosis, healed well. 

Average in-patient time, forty days. 

Anterior Horseshoe Fistulz. (One case.) 

History: Thirty years; one operation nine years previously. There was an external 
opening in the right ischio-rectal fossa and a recent ischio-rectal abscess on the left side. 

Internal opening just to the right of the mid-line anteriorly, deep to the external 
sphincter. 

A submucous track was also present. 

Result: One operation was performed, at which the sphincter was divided. The patient 
was discharged cured thirty-six days afterwards. 


Anterior Semi-Horse-shoe Fistulx. (One case.) 


History: Eighteen months. The internal opening was situated as in the above case. A 
two-stage operation was performed, the sphincter being divided at the second stage. 


Fistule with Two Internal Openings. Fistule with two internal openings, 
excluding cases which have a secondary opening into the submucous tissue, are very 
rare. There was one case in this series :— 


(I) Patient, a man, aged 49, who had suffered from pain and discharge for 33 years. Two 
years ago he had been operated upon for fistula. 

On the right side were two external openings. There was: (a) An internal opening in the 
mid-line posteriorly, passing through the external sphincter. (b) Another internal opening in 
the same antero-lateral quadrant, superficial to the external sphincter. 

One operation was performed. The fistula was laid open into the bowel in two places. 
The patient was discharged from hospital completely healed in thirty-two days. 

There was no history of a foreign body in this case. 


Sacro-Coccygeal Fistule.—There were three fistulae, due to sacro-coccygeal and 
pre-sacral dermoids. 

Patient, male, aged 23. A small track lying superficial to the coccyx: external opening 
lying just below its tip. Hairs protruded through the opening. There was no com- 
munication with the rectum. This was excised and the wound sutured. Discharged healed 
in twenty days. 

Patient, male, aged 34. This was of the same type as the preceding, but more extensive. 
There were six external openings in the middle line, extending up to the level of the 
first sacral vertebra, lying superficial to the back of the sacrum. There were also two 
openings, situated laterally on the buttocks, about two to three inches from the mid-line. A 
large abscess was also present on the right side. There was no communication with the 
rectum. Hair protruded through most of the openings, which, histologically, were lined 
with squamous epithelium. The abscess and the mid-line tracks were laid open at the first 
operation ; the patient was advised to return to hospital to have the lateral offshoots dealt 
with later. 

Patient, female, aged 32. This case was due to the rupture of a presacral dermoid. 
Five years previously, during the second stage of labour, a large tumour was found pro- 
jecting into the vagina. This ruptured, giving rise to a recto-vaginal fistula. This 
fistula was successfully closed. On admission a very large cavity was found lying in front of 
the sacrum and extending up almost to the promontory. The cavity extended a short 
distance into the front of the sacrum. The rectum communicated with this cavity by a 
hole in its posterior wall, about the size of a five-shilling piece, and feces were being 
discharged through an external opening situated in the perineum behind the anus. An 
extensive operation was performed. The fibrous tissue lining the wall of the cavity was 
excised with great difficulty, and the gap in the posterior wall of the rectum was repaired 
by mobilizing the pelvic colon and bringing it down. The patient was discharged sixty days 
afterwards, feeling much more comfortable and having only a small fistula into the back of 
the rectum which drained directly to the exterior. 


Pelvi-rectal Abscesses.—There were two cases. 


~ (I) A man, aged 52, had had recurrent abscesses on the left side for sixteen years. 
Three previous operations had been performed. At operation a long fistulous track was 
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found running deeply towards the apex of the ischiorectal fossa. A foreign body (bone) 
was present in the fossa. There was a posterior semi-horseshoe fistula on the right 
side. Two operations were performed and the patient discharged healed in eighty-six 
days. 

(II) A woman, aged 46. She stated that she had had an abscess at the age of six months 
in the same situation. During the preceding eighteen months she had had an abscess, 
which had been operated on twice (once two months before admission). A very large peri- 
rectal abscess was opened, and a track traced through the levator ani muscle and was 
dilated. About twenty-four square inches of skin were excised. An opening into the bowel 
in the mid-line posteriorly was laid open twenty-eight days afterwards. The patient was 
discharged sixty days afterwards completely healed. 


The length of history, together with the copious discharge, should arouse suspicion 
of an ischio-rectal abscess being pelvi-rectal in origin. In both these cases the 
rectum was apparently normal. 


INCIDENCE OF TUBERCULOSIS. 





Tuberculous fistula with 
associated pulmonary Tuberculous fistula TuLerculous lung Old tuberculous lung 
tuberculosis 
Aye Re Age Result Ace Result | 
50 ... Unheaithy and 44... Healed in 29 34... Healed slowly. 
unhealed to days Died 2 months 1 (healed) 
sanatorium 36... Healed in 31 later 
16 Healed in 38 days 
days 34... Healed in 46 is... Unhealed 1 (unhealed) 
12 .. Unhealed two days 
tracks re 37... Healed in 42 61 ... Unhealed 1 (healed) 
mained days 
33 .. Unhealed _ re 69 ... Incontinent 52 .. Unhealed. Dis- 
ferred to sinus remained charged to 
sanatorium sanatorium 














ee { Tuberculous lung \ 
\ Tuberculous fistula / 
5 cases tuberculous fistula only ... .» 4 healed in 5 
t cases tuberculous lung... pe ... 1 healed in 4 
Incidence of tuberculous fistula -- 9 per cent. 
Incidence of active pulmonary disease —- 8 per cent. 
Including cases with signs of old disease without evidence of activity. Pulmonary 
tuberculosis 1] per cent. 
Prognosis.—Better if no pulmonary disease. 
In 8 cases with active pulmonary disease only 2 healed. 
In 5 cases without pulmonary disease 4 cases healed. 


1 healed in 4 


Conclusions. 


(1) Most fistula pass radially into the bowel (46%). 

(2) Of these more than half are situated in front of a line drawn transversely 
through the anus (54%). 

(3) Fistula is much more common after 30 years of age, and is more common 
between 10 and 15 than between 15 and 20. 

(4) More than half of the ischio-rectal abscesses communicate with the bowel and 
are—or will become-—-complete fistula (56%). 

(5) If the original abscess be treated thoroughly, only 14-2% recur as fistula. 

(6) 51°5% of fistulous tracks pass superficial to the external sphincter. 

33-3% of fistulous tracks pass deep to the external sphincter. 

15°4% of fistulous tracks pass through the external sphincter. 

The anatomy of the external sphincter is open to much discussion and I therefore 
attach little importance to these figures. I think that many more pass through the 
external sphincter than deep to it. 
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(7) A tuberculous fistula will heal well and rapidly if the patient’s general condition 
is good and there are no signs of active pulmonary disease. 

(8) Fistula appears to be complicated by pulmonary tuberculosis more frequently 
in patients over the age of 40. 

(9) Exacerbation of the pulmonary condition occurred in two cases after the 
operation, though local or regional anwsthesia had been employed, and in one other 
case in which open ether had been used. This may have been due to the recumbent 
position adopted after this operation. 

(10) Primary suture was carried out in only three cases, in two of which it 
broke down. . 

There are, unfortunately, no records of cases following secondary suture in this 
series. 

(11) In over 60% of the cases there was no definite cause found for the infection. 

Foreign bodies were found in 4%. In another series only eight foreign bodies 
were found in 380 cases. 

Hemorrhoids were present in 8%; fissure was present in 7%; inflammation of a 
crypt was present in 10%. 

The initial lesion is probably microscopic and is overlooked, Tearing and 
inflammation of a crypt can easily escape notice if not carefully looked for. 


Mr. Lionel Norbury said that fistula sometimes followed injection of piles, 
especially of external piles. He had known such a ease in which multiple fistulae 
had resulted, and he would emphasize the fact that external piles and tags should 
never be subjected to this treatment. 








ENLARGED FOUR TIMES 











BULLET NATURAL SIZE 





Bullet removed from track of fistula. (Mr. Lionel Norbury’s case.) 
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He showed a specimen of a bullet, which he had recently removed from the track 
of a fistula. The patient had been shot through the right thigh in 1916, the wound 
of entry being on the outer aspect. A large wound, thought to be that of exit, on the 
inner aspect had become infected with gas-gangrene. Since 1916 the patient had 
undergone several operations for peri-anal abscess and fistula, When he (Mr. 
Norbury) saw him recently he had a horseshoe fistula. At the operation the 
bullet was found unexpectedly, and removed. - 


Mr. E. T. C. Milligan.—I will deal with the subject from three aspects : 
(1) The early diagnosis. (2) The termination of inflammation. (3) The treatment 
of the infection. 

(1) In the early diagnosis of peri-ano-rectal inflammation, the forerunner of 
fistula-in-ano, it should be noted that deeply placed extensive infection occurs not 
infrequently in the absence of many of the usual diagnostic signs of inflamma- 
tion. Pain of acute onset and its accentuation on pressure, which is called 
tenderness, are alone present. To await the arrival of the other signs, heat, redness, 
swelling, is to wait too long. 

Loss of elasticity of tissue is as early and as valuable a sign as pain, and when 
the opposite side of the ischio-rectal fossa is normal, minute differences in elasticity 
are readily detected by comparison. 

When deep infection is present on both sides, so that there is no normal side as 
a standard, I have found help from an exploring needle. 

(2) The termination of inflammation: Inflammation in any part of the body 
may have one of four terminations: (a) resolution; (b) pus formation ; (c) gangrene, 
and (d) fibrosis. In acute inflammation the first three obtain. Peri-ano-rectal 
inflammation, in my experience, ends in pus formation. I have been interested 
in this aspect of the subject for some years, for I presume that the usual treatment 
for this condition, viz., sitz bath, rest, morphia and foments, presupposes resolution 
as a common termination. I must admit that I have observed one instance only of 
resolution. If resolution is so rare, the treatment based on such a flimsy hope is not 
only incorrect but a menace to the unfortunate patient. If the end result is 
pus-formation in every case and one has no right to hope for resolution, then 
surgical treatment should be practised as soon as a diagnosis can be established. 
The other termination of acute inflammation is gangrene. By good fortune this is 
extremely rare in peri-ano-rectal infections. I have met with but one instance, fatal 
of course Both ischio-rectal fossee were destroyed. Black evil-smelling 
gangrenous tissue could be raked out high up in each side of the perineum, leaving 
an anal canal and rectum isolated and exposed in the centre. 

(3) The Treatment of the Infection.—Suppuration in peri-ano-rectal inflammation 
is of three types: (a) an isolated abscess with well-defined circumscribed limits or 
boundaries ; (b) multiple isolated or communicating tiny abscesses imprisoned 
between the interstices of the fibrous tissue network of the ischio-rectal-fossa ; 
(c) The combination of the first two types—a well-defined abscess cavity with 
smaller surrounding satellite abscesses. 

The last two types are characteristic of the end result of ischio-rectal inflammation 
and demand different surgical treatment from that required by suppuration elsewhere, 
and from that described in many current textbooks on surgery, if the incidence of 
resulting fistule is to be reduced. 

The first type of suppuration explains why simple incision of peri-ano-rectal 
ubscess has occasionally resulted in cure without fistule—for a single cavity is 
adequately drained. 

To drain the last two common types successfully a method which I have 
practised for many years and which Mr. Lockhart Mummery described some years 
ago should be employed. 
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An extensive skin area covering the infected part should be removed and the 
septa between small abscesses broken down. Thus the tiny satellite abscesses drain 
on to the raw surface of the wound and their contents are not imprisoned by 
overlying skin as in the event of spontaneous evacuation or simple hurried incision. 
Healing by second intention follows. This reduces the incidence of subsequent 
fistula more than 50%. 

Healing in untreated fistule is by third intention, a process notoriously slow 
anywhere in the body but in the ano-rectal region, usually unsuccessful. 

The aim of the usual operation of incision or excision for fistula is to induce 
healing by the satisfactory method of second intention. If it is essential in the 
ordinary fistule to change the method of healing into second intention, how much 
more important is it to bring, by surgical intervention, the slowly healing tuber- 
culous process into this more certain surgical method of healing. No healing 
can be expected by third intention. Therefore tuberculous fistule should be 
dealt with by incision or, better, by excision. 

In reference to the etiology of peri-ano-rectal infections let us not obscure the 
fact that the cause of the majority of infections remains unknown and still eludes 
our inquiry. No evidence has been brought to show that intramuscular glands 
which have again come to notice are a cause of infection. 


Mr. Aslett Baldwin said that it occasionally happened that patients would not 
submit to operation for anal fistula. Some of these patients might be cured by 
ionization. He (the speaker) had had several such cases. The most important had 
been a man with numerous openings on both buttocks and a sinus running up 
outside the rectum above the levator ani. His physician had been nervous about 
the extent of the operation, thinking that the wounds would never heal. However, 
all the wounds had healed except the sinus running upwards. He (Mr. Baldwin) 
had ionized it three times with a naked zinc electrode, after pushing anesthesin 
into the skin orifice to prevent the intolerable pain which would otherwise have 
occurred. After this, the sinus had remained permanently closed. Another point 
would be of assistance in diagnosis. When it was difficult to make out an 
internal opening, he (the speaker) took a 5 ¢.c. Record syringe, without its needle, 
and filled it with a solution of methylene blue. On introducing the nozzle into 
the sinus fairly firmly and pressing the piston, if there was a complete fistula the 
dye soon appeared at the anus, if not, a finger introduced into the bowel became 
stained. 
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[May 24, 1929.] 


Unusual Pigmentation after Varicella.—J. D. RoLLEston, M.D.—Patient, a 
boy, aged 5 years, showing well marked pigmentation at the site of previous chicken- 
pox lesions. 

On March 16, 1920, during convalescence from a mild attack of scarlet fever, he, 
together with the three other patients in the ward, contracted chicken-pox. They all 
had well-marked rashes with the typical distribution of chicken-pox, but in this case 
only was there any pigmentation. The evolution of the rash ran the usual course. 
There were no hemorrhages in any of the pocks. The pigmentation was not 
noticed until after the second week of the rash, when the lesions were in the 
scabbing stage. 

On April 22 the boy contracted a very mild attack of rubella, which had no effect 


upon the pigmentation. 
I am indebted to Dr. J. H. Griffiths, Medical Superintendent of the Southern 


IMPORTANT. 





ERRATUM. 
Section of Anesthetics. 


In the paper on © Pre-medication by Paraldehyde in Children,” by H.S. Sington, 
M.D., vol. xxii, 29-32, owing to a printer's error in the last paragraph on p. 30, the 
dosage has been represented as 1 oz. of paraldehyde to each stone of body weight. 

The correct dosage is of course that stated earlier in the paper, namely, 1 drachm 


to each stone of body weight. 


at the age of 5 years and 6 months from Schilder’s disease. 

Past History.—Development up to onset of illness, normal. No previous serious 
illnesses. 

In July, 1928, the mother first noticed that the child “ bumped into things’ 
and that she was “ getting weak on the legs.” She was taken to an eye hospital and 
apparently nothing abnormal was noticed. During August, 1928, she was in the 
Hospital for Sick Children, Great Ormond Street, where Schilder’s disease was 
diagnosed. Six weeks later she began to lose the use of her arms. Speech was also 
gradually lost. 

Condition on Admission (West End Hospital for Nervous Diseases).—The legs 
were in a position of extreme extension and the feet extended and inverted. Left arm 
in extension, fingers flexed. Right arm and fingers flexed. Trunk straight, 


, 


'** Sur des taches blanches persistantes que la varicelle peut laisser apres elle,”” Bull. Soc. de Péd. de 
Paris, 1906, viii, 114. 
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muscles of the front and back rigid; head retracted. Deep reflexes exaggerated. 
Abdominal reflexes not obtainable, plantars extensor. Complete incontinence. Pupils 
reacted to light but the patient appeared to be quite blind. Fundi “ peppered.” 
Hearing perhaps not affected. Patient answered no questions and did not talk 
spontaneously, but showed some little sign of attention when addressed. She 
screamed for long periods together. Blood and cerebrospinal fluid normal. Patient 
has remained in the same condition ever since. 

A positive diagnosis can scarcely be made, except from a post-mortem examination, 
but we are probably justified in diagnosing this case as one of Schilder’s disease, since 
the child had an elder sister who died from that disease, and whose case was 
elaborately described by Dr. J. Collier and Dr. J. G. Greenfield.’ 


Discussion.—The PRESIDENT said that the early diagnosis of these cases was very 
difficult. He had seen an early case of the condition, and at first it was exactly like 
““a nodding spasm.”’ He had believed that the child would recover, but that opinion had 
proved wrong. He asked how soon the “ peppering”’ of the fundi took place. 

Dr. F. PARKES WEBER said that familial history had already been recognized as a possible 
help in the recognition of Schilder’s encephalitis.’ 

Dr. MACNAMARA (in reply to the President) said that “ peppering ” of the retina occurred 
three months after the onset of the symptoms. 


Uncontrollable Convulsions in which Gross Cerebral Malformations 
were found at Autopsy.— RONALD CARTER, M.D., and T.S. KErtH, M.B.—J. H., 
female, aged 3 months, admitted to St. Mary Abbotts Hospital, suffering from fits, 
on December 31, 1928. 

Family History.—Father and mother healthy ; three other children healthy. 
No miscarriages. No history of epilepsy in family. 

Previous Historyx—The mother had a normal pregnancy. Labour was difficult ; 
presentation occipito-posterior, and forceps were employed. No difficulty in breathing 
when born. Infant breast-fed. The mother, however, volunteered the statement 
that ‘‘ this child was different from her other children in that she did not take notice of 
things.”” Otherwise she appeared to be quite healthy until she was 5 weeks old, when 
she suddenly began to suffer from fits. These attacks were only momentary, the 
infant would suddenly roll the eyes upward, the eyes became fixed, and this was 
followed by twitching of the face on both sides at the same time. Twitching 
movements in both arms and legs almost immediately followed. The fits gradually 
became more frequent. Between the attacks the infant sucked at the breast. 

Clinical History.—Fairly well nourished, weighing 101b. Breast-fed ; no vomiting 
or diarrhoea, motions normal. Evidently not in pain. Nothing abnormal to be felt 
in abdomen. No ear discharge. Skin healthy. Ten fits daily. The attacks 
began with the eyes rolling upwards, next the upper lid was raised, both eyeballs 
became fixed, and then fine twitching movements were noticed on both sides of the 
face at the same moment. After a few seconds both hands became clenched, 
the elbows were flexed, and there were fine tremulous movements in both upper limbs. 
The lower limbs were affected with similar movements at almost the same moment 
as the upper extremities; hip-joints and knee-joints were flexed. Between these 
attacks no sign of paresis of face or limbs could be detected. 

The child continued to suck at the breast every three hours. 

January 5, 1929.—Lumbar puncture: fluid clear, not under pressure. Head 
slightly retracted. No rigidity. January 7.—Temperature 102° F.; signs of 
bronchitis. Infant became drowsy and had difficulty in swallowing. Death 
occurred January 9. 


1 Brain, 1924, xlvii, 489. 
2 See the account of a case of ‘‘ Schilder’s Encephalitis with. a family history of the disease,” by 
C. P. Symonds, Proc. Roy. Soc. Med., Section of Neurology, 1926-1927, xx, 46. : 
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Bromide of potassium, 3 gr., and chloral hydrate, 1 gr., given every four hours, 
on the first day of admission, had no effect on the frequency of the convulsions. 
During the last three days of life the number of convulsions increased to fourteen daily. 


Discussion.—Dr. J. G. GREENFIELD said that he was specially interested in the brain in 
this case on account of the peculiar prominences on the walls of the lateral ventricles, which 
resembled the “candle gutterings”” so commonly found in a similar situation in tuberous 
sclerosis. The porencephalic cavity in the left occipital lobe and the microgyria of the 
frontal lobes were common enough abnormalities in the brains of congenital idiots, but he 
had never seen them associated with “candle gutterings.”” On section of the brain, however, 
he found that the candle gutterings were not, as in tuberous sclerosis, neuroglial formations, 
but were composed of isolated collections of nerve cells, apparently derived chiefly from 
rudiments which should have formed the caudate and lenticular nuclei. On the left side 
there was no evidence of either caudate or lenticular nucleus, apart from these isolated 
masses, although the thalamus was well formed. On the right side the candle gutterings 
were less evident, and an ill-formed lenticular nucleus was present in a more or less normal 
situation. This malformation of the basal ganglia was certainly a rarity, for even in brains 
with gross maldevelopments of the cortex, the basal ganglia were usually well formed. 


Healed Pulmonary Tuberculosis.—T. M. Line, M.B. (introduced by Dr. 
HAZEL CHODAK GREGORY).—D. W., girl, aged 2 years, with a family history of 
pulmonary tuberculosis, was treated for an empyema, by continuous aspiration, 
July, 1925; and admitted to hospital four months later with signs of incomplete left 
pneumothorax and physical signs of diffuse broncho-pneumonia over the right side. 

X-ray Report.— Heart displaced to the right; right chest shows much 
discrete mottling, ? tuberculous in type. Left side shows fibrosis of the base with a 
localized pneumothorax, probably causing pressure on the heart.” 

The pneumothorax was subsequently tapped and the respiratory distress thus 
relieved. An irregular fever continued for a month and tubercle bacilli were found 
in the sputum on four different occasions. 

X-ray Report on Discharge.—" Left large pneumothorax and collapse of lung. 
Right lung, though compressed, shows active infection, ? tuberculous in type.” 

The patient was removed from hospital by the parents, although still with an 
evening temperature of 99. She has since lived under fairly good conditions in 
South London, attempts at institutional treatment having been refused. 

Twelve months later patient had gained 2 lb. and the general condition was 
much improved. The X-ray report at this stage was :—‘‘ Much diffuse mottling and 
opacity, right base, appearance questionably tuberculous. Left lung showed some 
disease near the hilum, and no pneumothorax was detected.” 

Patient continued to make fair progress during the following year, although she 
was attacked with small hemoptyses, and tubercle bacilli were demonstrated in her 
sputum on two further occasions. 

Present Condition.—She now weighs 2 st. 4 lb., having gained 9 lb. in the last 
three years, and her general health is fairly good. Definite clubbing is present and 
she becomes somewhat cyanosed during cold weather. 

X-ray findings now show :—“ Bilateral bronchiectasis, rather more marked at the 
right base.’’ The physical signs are in agreement with this. 

Tubercle bacilli have not been found in the sputum during the last fourteen 
months. 

It is a matter of dispute whether the right lung was or was not tuberculous, but 
as the child had a hectic type of fever, and there were numerous tubercle bacilli in 
the sputum, it may reasonably be supposed that this was the case. The chief 
point of interest is that the child, after such apparently active and massive 
infection, appears now to have no signs of tubercle at all. Her sputum has been 
tested during the last four months, and what symptoms she has can be attributed 
to the co-existing bronchiectasis. 
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Intrathoracic Neoplasm.—Post-mortem Report on Case Previously 
Shown.—Specimen (Lymphosarcoma).—F. J. Poynton, M.D. (President) 
(shown by Dr. G. R. SHIPLEY-STEWART).— The case from which the specimen was 
taken was shown at the meeting held on April 26.! The child died nine days 
afterwards, and a postscript was added to the published account of the case, to the 
effect that the tumour had proved to be a lymphosarcoma. A complete post-mortem 
examination was not allowed, but the following notes cover all that is of interest. 

Chest.—The whole of the anterior mediastinum was occupied by a large mass of 
glands in which the trachea was embedded. The heart was lying posteriorly to this 
mass. In the neck, just above the sternum, was a small mass not directly connected 
with the whole. When this mass was opened by horizontal section it appeared to 
consist of enlarged white glands with hzmorrhagic areas and a few degenerating 
yellow areas. 

Abdomen.—Throughout the intestines the lymphoid tissue showed some 
enlargement. The mesenteric glands were moderately enlarged; one of these was 
hard and caseous on section. The spleen was enlarged and rather hard, with very 
well developed lymphoid deposits, suggestive of overgrowth of these elements. 

No other organs showed any abnormality. 


Histological Report on Sections from the Tumour and from the Spleen. 


Very degenerate in some areas. Principally consists of a small round-celled 
sarcoma, lymphosarcoma type. No sign of lymphadenomatous type of cells. 

Spleen.—Congested, with well-marked aggregation of normal lymphocytes. 

The PRESIDENT said it would be remembered that the skiagram had suggested 
some kind of cyst, and at the meeting some speakers had said that an operation 
might be possible. He (the President) had recently had two similar cases of a 
mediastinal tumour pressing back the heart, and both were found at necropsy to 
have been inoperable. In the present case, the question of operation and that of 
the use of lipiodol had both been considered, but the growth had advanced so 
quickly that interference was impossible, and the child had died. It would be 
realized on seeing this specimen that anything in the way of an operation would 
have constituted a tragedy. 


1 See Proceedings, 1929, xxii (Sect. Study Dis. in Child.), 86. 
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[May 22, 1929.] 
Surgery of the Thorax and Abdomen in Animals. 
By FrepERIcK Hoppay, C.M.G., F.R.C.S., F.R.S.E. 


(Principal of the Royal Veterinary College.) 


THIS subject is one for which the veterinary profession can claim that the work 
done by pioneers in the past has borne excellent fruit. The veterinary patient of 
to-day, in the small animal world at any rate, has chances of recovery afforded by 
surgical intervention in certain affections of the thorax and abdominal regions, such 
as could not even have been dreamt of in years gone by. 

With canine patients the sentimental value has been an enormous asset to the 
progress of all surgery, and the surgery of the thorax and abdomen has naturally 
received its share. Besides which the smaller animals, such as the dog and cat, 
lend themselves in so many ways to become more satisfactory patients, both as 
regards themselves and their surroundings, than the larger patients, such as horses or 
the animals of the farm. 

In the larger animals there are some limitations which are almost insurmountable. 
Even in cases when the value of the patient, either from sentimental or pedigree 
considerations, enables the owner to desire that an operation should be performed, 
the removal of a calculus from the bowel of a horse by laparo-enterotomy with 
the subsequent recovery of the patient, has only been recorded once, although 
attempted many times, and by numerous operators, while torsion of the bowel in the 
larger animals has yet to have its first record of success from surgical interference. 

That extensive interference with the thorax contents, and even with the heart 
itself, can be successfully carried out in cattle, under field conditions, as met with 
in general practice, has recently been demonstrated by Mr. Leslie Pugh. 

When I say that great strides have been made in the surgery of the thorax and 
abdomen of veterinary patients since my student days, I refer not only to the quality 
of the work, but also to its quantity—for the coolness with which the graduate, and 
even the senior student, of the present-day veterinary. college will undertake to 
perform an ovariotomy, or some such operation on a dog or cat patient, and carry it 
through to a successful sequel, is more than gratifying—and speaks volumes for the 
future widespread progress of veterinary surgery. 

To illustrate my point I propose to take briefly the most important of the surgical 
problems of the thorax and abdomen which the veterinary practitioner is called 
upon to face and to discuss their respective merits from an economic and common-sense 

as well as a humane—point of view. In veterinary practice we have always 
to keep these three aspects of the question in mind, the first two from the point 
of view of the owner, and the other from the point of view of the animal. 

The Surgery of the Thorax.—In all animals the operation of paracentesis is 
performed as a routine measure when the presence of fluid in the chest is 
definitely diagnosed— more perhaps in the horse and the dog and cat than in 
the cow, sheep, or pig. Although the fluid may collect again in some cases, this is 
an operation in which the sequel justifies a second, or even a third “ tapping,” if 
necessary. In the horse very large quantities of fluid—even as much as two 
or three gallons—are sometimes withdrawn. It is worth while to mention here 
that on two occasions in the dog I have seen the heart itself accidentally 
punctured without any visible untoward result. In the cow we frequently find 
penetration of the pericardial sac, and even of the heart muscle itself, by foreign 
bodies, such as pieces of wire, knitting needles, meat skewers, nails, and so on, which 
have found their way through the diaphragm from the rumen, and, until about four 
years ago, direct surgical interference was considered to be practically impossible. 

In 1925 Mr. Leslie Pugh gave considerable attention to this question, and in 
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the March number of the Veterinary Journal for that year he records his first 
operation for removing a foreign body from the pericardial sac of a cow. 

The operation is a bold one, but the most serious difficulty with which the operator 
on farm animals, such as the cow, has to contend, only begins when the actual 
operation is completed. Whereas the human patient can be put into a clean 
bed, with clean surroundings, and have nurses night and day to render 
assistance if necessary, the bovine patient has, perforce, to return to the cowshed 
and to be left in the hands of herdsmen who, however well meaning they may 
be, have usually only the crudest ideas of antisepsis and cleanliness. Despite 
this difficulty, Mr. Pugh has had a number of successes, and is to be congratulated 
on his pioneer work. 

Then we have a condition of foreign body in the thoracic region which is most 
commonly met with in dogs and cats—the former in particular. I refer to the 
swallowed bone or piece of tough gristle which is so often found wedged in the 
thoracic portion of the cesophagus. Usually the bone has jagged edges, and if not 
removed within a reasonable time, it ulcerates its way through the cesophageal wall 
into the thorax, causing septic infection and death. It is one of the conditions 
for the diagnosis of which X-rays are very valuable. In the days before we had 
their aid, the probang was the only mechanical adjunct to the deductions which 
the practitioner could make from the history given by the owner and the 
observation of the actual symptoms. So far as I know, no successful result has been 
achieved from actual endeavours to cut directly down upon the cesophagus in this 
region, but attempts have been made to reach the foreign body by an wsophagotomy 
as low down the neck as possible, and forceps introduced through this wound have 
succeeded in gripping the bone or gristle and withdrawing it through the wound 
thus made. Attempts, too, have been successfully made to withdraw the wedged 
foreign body into the stomach, after performing gastrotomy, by the introduction of a 
curved pair of forceps. I have succeeded myself in withdrawing a large piece of 
gristle this way, but the success of the sequel largely depends upon the question of 
how much damage has already been done to the cesophagus by the edges of the bone, 
as the offending agent is so often a jagged piece of mutton chop vertebra. 

In the horse or cow also the offending body may become wedged here, but in that 
case it is usually a piece of turnip or potato, and, having comparatively smooth 
edges, can be forced into the stomach by the passage of a probang. 

The ribs themselves sometimes become injured, and a sequestrum of bone, or a 
deep sinus implicating the pleura and at times penetrating the wall of the thorax, 
appears as a sequel. This frequently gives a good deal of trouble and, when curetted, 
requires the greatest care to prevent its penetration into the interior of the chest cavity. 

These practically complete the list of operations which come within the 
category of the “everyday” variety in the daily round of the practitioner in the 
surgery of the thoracic region, but in the abdominal region there is much more 
scope, especially in the surgery of the smaller animals, such as the dog and the 
cat. These animals, especially the canine variety, are always more or less in trouble 
when young, and their mischievous propensities render them a constant source of 
anxiety to their owners. 

We will begin, however, with the larger domesticated animals, and here our 
surgery is much handicapped by the comparatively huge size of the organs to be 
dealt with, and the difficulties encountered when endeavouring to bring them to the 
surface for better surgical incision and manipulation. 

On the stomach of the horse, puncture has been attempted with a specially long 
trocar and canula, but this has now given way to the use of the stomach tube which 
can be passed up the nostril with comparative facility. Actual gastrotomy is not 
practicable in the horse, but in the cow rumenotomy has been done many times 
with success, and the puncturing of the rumen is done every day, both in cattle and 
sheep, as a routine measure for the relief of gaseous distension. 
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Dogs and eats are very fond of swallowing things, which vary in characteristics 
from pins to rubber balls. Some dogs seem unable to resist such things as stones 
or small pieces of metal, and it only needs a beginning to be made by teaching a dog 
to acquire the habit of carrying things, to find one day that the stone or the ball has 
suddenly disappeared, the result being that the stone or ball must be brought back 
to visibility—either through one or other of the natural channels, by the use of 
apomorphine or aperients—or by the surgical aid of gastrotomy. 

Gastrotomy in the dog is an operation which gives a very high proportion of 
recoveries, and in the case of a swallowed ball, if attempts at vomiting have failed, 
owing to its size, to return it through the mouth, it is a wise plan to perform a 
gastrotomy in the early stages, as otherwise the ball may find its way into the bowel 
where it forms an obstruction which will eventually prove fatal unless removed 
by enterotomy. 

Enterotomy can be successfully performed on all animals, but its successful 
sequel are only to be found in the smaller varieties, and the only successful case of 
laparotomy and removal of calculi from the horse, to which I alluded at the beginning 
of my paper, is to be attributed to Professor Ghisleni, the Director and Professor 
of Surgery of the Veterinary School at Turin. Professor Ghisleni removed an 
intestinal calculus weighing over seven kilos -from the cecum of a mare 15 
years old, and the patient lived for several years afterwards. The difficulties 
in the way of success in the horse are mainly two: (1) the huge bulk of 
intestine which one has to deal with, and (2) the fact that calculi are always in the 
large colon, an organ not only of enormous size, but also full of fluid or semifluid 
contents. To pull the large bowel, or the cecum, into view, or to open it outside the 
body, is quite impossible without risk of septic trouble; this cannot be fully 
realized until one has attempted the operation. 

In the cow, too, neither enterectomy nor enterotomy is practised, but 
rumenotomy is fairly frequently done, the result being quite recommendable. 
Cows have most depraved appetites, and are well known to swallow most 
extraordinary things, varying from an ordinary bedsheet to a lady’s silk 
umbrella (wires and silk together), and rumenotomy is the means of relief. 

In the dog and cat enterotomy for a swallowed stone, a ball, or some such foreign 
body, has to be performed at some time or other in every canine clientéle, and 
provided that the patient is not too far gone and that the usual antiseptic 
precautions are taken, the sequel ‘s usually satisfactory. 

For mere exact locating of the foreign body, the X-rays have proved almost as 
great a godsend to the practitioner of canine medicine as to the surgeon who operates 
upon the human patient. 

Enterectomy is practised in the dog and cat, but it is by no means of everyday 
occurrence, and failure is often caused by the fact that gangrene has already set in 
before the attempt is made. 

It is, however, on the generative organs that the majority of veterinary 
abdominal operations are centred, and literally thousands of female animals are 
unsexed annually, especially dogs, cats and pigs. The operation for the removal 
of the ovaries alone, or the ovaries and uterus, is regularly performed on female pigs 
in some parts of the country for the purpose of causing the animal to lead a more 
sedentary life and thus put on fat. It is also performed on animals such as trouble- 
some mares, for the purpose of quieting them down in temper and temperament. 
Mares are operated upon through the vagina, chloroform being used as the anesthetic, 
and the results are excellent. 

In cattle (though not to any appreciable extent in England) the ovaries are 
removed for the purpose of increasing the supply of milk, as experience has shown 
that cattle unsexed in this way give a steadier supply; as their temperaments are 
not upset by cestrual troubles, the flow of milk is more regular and constant. 
Besides this, the milk of the spayed cow continues for an average period of 
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about fifteen or eighteen months, instead of drying off to below a paying quantity 
(as in the ordinary animal) within nine or ten months. Full-grown cows are 
operated on, as in the case of mares, through the vagina, but with heifers and 
calves the operation is performed through a flank incision. In pigs it is always 
done through the left flank, and a pig spayer—i.e., an unqualified man, of whom 
there are many hundreds who do this operation—will become so expert at it that 
I have actually timed several of them and witnessed the whole of the operation, 
from commencement to completion, to take place in exactly thirty seconds—from the 
time the operator made his incision until the pig was sutured up. Very few veterinary 
surgeons of the present day will take up this operation on the pig, but in the bitch 
and the cat there is a big field open to those who embark on general practice. It is 
a neat operation and one in the performance of which an operator can take a 
legitimate amount of pride. 

It is the general custom not merely to remove the ovaries, but also to take away 
the body of the uterus, i.e., to perform a complete ovaro-hysterectomy. 

The operation is performed, in the case of the bitch and the cat, in order to do 
away with the troublesome incident of a litter of puppies or kittens at too frequent 
intervals. 

Now I come to operations upon the urinary organs inside the abdomen, and of 
these the chief are the puncturing of the bladder and the removal of calculi from 
that organ. Calculi of the kidney are not often operated upon, but the operation 
for the removal of calculi from the bladder is done frequently, and, indeed, it is one 
of the most satisfactory of all the abdominal operations in the dog or bitch. In the 
cat, true calculi of the urinary tract are seldom found, although it is not uncommon 
to have a cat patient brought (especially a neutered male) with sabulous material 
blocking the urethra. 

The suprapubic operation is the one most commonly performed, the bladder being 
withdrawn from the abdomen before incision, and it is not our custom to leave any 
drainage tube in situ. The incised edges of the bladder wall are sutured and the 
laparotomy wound is completely closed until the time for the first dressing. 

In the horse and larger animals, calculi of the urinary tract are by no means 
uncommon, and the stones are usually removed through the urethra; in the male, 
an incision is made through the perineal region ; in the female, the calculi are removed 
through the vagina, without any cutting, after the use of the lithotrite. 

Enucleation of the prostate cannot be carried out in the dog in the way in which 
it is done in man. 

The surgery of the thorax and abdomen may include more delicate operations in 
human beings than it does in animals, but the field—especially that of the abdomen 
—gives great scope and great pleasure to the enthusiastic graduate, and enables him 
to find an outlet for his taste for careful surgery. 

Discussion.—Mr. LESLIE PUGH said that his operation for the removal of foreign bodies 
from the pericardium of the cow consisted in cutting through a rib overlying the pericardium on 
the left side, approximately six inches above the costo-sternal joint. This portion of rib was 
then removed by severing the intercostal muscles and then disarticulating. The pericardium 
was incised sufficiently to allow the insertion of a hand. The foreign body and the pus, or 
exudate, were then scooped out, and the wound was then dressed with bipp until it closed. 
By the use of this method four completely successful cases had resulted out of a total of 
seven operated upon. 

Professor J. G. WRIGHT said that with regard to intrathoracic cesophageal obstruction by 
foreign bodies in the dog, he had, during the past few years, come in contact with ten such 
cases. In five of these the obstruction had occurred immediately over the heart; in three it 
was on the thoracic side of the diaphragm, and in the other two between the first pair of ribs. 

For diagnosis he relied to a great extent upon the clinical symptoms exhibited. Radio- 
graphy might, or might not, be of value. In some cases the density of the obstruction 
(usually a piece of bone) was insufficient to give a shadow. He had had some success in the 
removal of such pieces of bone in the manner mentioned by Professor Hobday. 
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DISCUSSION ON THE ACTION AND USE OF 
EPHEDRINE. 


Professor J. A. Gunn (President) : Ephedrine is an alkaloid obtained from 
a Chinese plant, Ma Huang, a species of Ephedra, preparations of which have been 
used medicinally by the Chinese for four thousand years or more. Ma Huang had 
the reputation of being a diaphoretic, circulatory stimulant, and sedative in cough. 
The alkaloid ephedrine was isolated in 1887 by Nagai, and its mydriatic action 
described, but for a long time little attention was paid to it. In the last five years 
or so it has roused much interest, partly from its close chemical and pharmacological 
affinity to adrenaline. This chemical relationship is shown in the following structural 
formule :— 


HO OH H OH CH; 
! | | | 
HO c:.. > —C—C—NHCHs c 4 —C—C—NHCH; 
| | | | 
H H H H 
Adrenaline. Ephedrine. 


Ephedrine therefore differs from adrenaline in the absence of the two -OH groups 
from the catechol nucleus and in the replacement of one of the -H atoms in the side 
chain of adrenaline by a methyl group. As a result of the latter change, ephedrine 
possesses two asymmetric carbon atoms, whereas adrenaline possesses only one. 
Consequently, while there are three possible isomers of adrenaline, viz., d- l- and 
d. l- adrenaline, there are six possible isomers of ephedrine, viz., d-. l-, and d. 1. 
ephedrine, and d-, l- and d.l- pseudo-ephedrine. 

The plant contains mainly levo-ephedrine and it is the salts of this alkaloid 
(hydrochloride or sulphate) which have been chiefly used. A synthetically 
manufactured racemic ephedrine has been put on the market under the name 
“ ephetonin.”’ 

Ephedrine possesses a much more stable molecule than adrenaline, with the 
following important consequences. Ephedrine is much less liable than adrenaline 
to chemical change as the result of exposure to light and air, and can be boiled 
without undergoing decomposition. Ephedrine is less affected by digestive process 
and can produce systemic effects when given by mouth, whereas adrenaline has 
little or no effect when thus administered. Owing to its greater stability, ephedrine 
is less rapidly destroyed by the tissues and therefore its effects are more persistent. 

On the other hand, ephedrine is, weight for weight, far less active than adrenaline, 
so that the average dose of the former requires to be probably at least fifty times 
greater. 

The pharmacological actions of ephedrine are qualitatively very similar to those 
of adrenaline but apparently not identical. Thus, in addition to the sympatho- 
mimetic action of adrenaline, ephedrine displays also a direct stimulant action on 
smooth muscle. The pressor action of ephedrine, for example, is not completely 
abolished by ergotoxine. This direct action on muscle is more conspicuous in the 
case of pseudo-ephedrine, the pressor effect of which is hardly influenced by a 
previous injection of ergotoxine. Further, it has been suggested that ephedrine and 
pseudo-ephedrine stimulate, in certain doses, the parasympathetic system, and 
certainly the qualitative effect of these alkaloids varies considerably with the dose 
and the particular organ investigated. Pseudo-ephedrine seems to be roughly half 
as active as ephedrine. With further researches the pharmacology of these alkaloids 
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will, no doubt, be more fully elucidated, but in the meantime it is obviously 
important that, in clinical and other investigations, care should be taken to 
determine and state the exact type of ephedrine employed and the exact dosage 
given. 

Ephedrine has been tried clinically in most of the diseases for which adrenaline 
has proved useful. The few years since its introduction have not, of course, 
afforded sufficient time for anything approaching the extensive experience that has 
accumulated of the effects of adrenaline, so that the therapeutic uses of ephedrine 
are still in the experimental stage. 

For its vasoconstrictor action it has been found useful, both by local application 
and by oral administration, for causing shrinkage of the nasal mucous membrane, 
in coryza, hay fever, etc. For its pressor action, it has been used in conditions of 
low blood-pressure, for example in the prevention of this condition in spinal 
anesthesia. It has been tried in Addison’s disease and Stokes-Adams’ disease. 
Special attention has been paid to its efficacy for the relief of asthma. 

Without attempting to prejudge or even to enumerate its therapeutic uses, one 
may say that on the whole the pharmacological evidence suggests that the value of 
ephedrine, as compared with adrenaline, will be rather in the direction of producing 
constrictor effects (e.g., on the blood-vessels) than dilator effects (e.g., on the 
bronchi). Where, however, it can replace adrenaline, it has the merit of greater 
stability and more prolonged action, and also the possibility of producing its effects 
when given by mouth. 

Disagreeable effects have been described from time to time, mostly due to over- 
dosage. Among these may be mentioned: Nausea, headache, thirst, palpitation, 
insomnia and profuse sweating. No fatal case of poisoning has occurred in man. 
Several writers urge that ephedrine should be administered with extreme caution to 
patients with cardiovascular disease. 

With more extended clinical experience of its effects and more accurate 
knowledge of suitable doses, it seems probable that ephedrine will be a definite 
gain to therapeutics, though possibly within a more limited range than its present 
trials have covered. 


Mr. J. H. Thompson (Department of Physiology, Middlesex Hospital Medical 
School) said: For some time past I have been investigating the action of ephedrine 
upon the blood-pressure of normal healthy male subjects, using the Thompsen sphyg- 
manograph, an instrument for recording human blood-pressure continuously.’ A few 
of the subjects have been found to be completely unresponsive to ephedrine, whatever 
the mode of administration. These subjects appeared to be normal except for 
definite evidence of a failure of full development of secondary male characteristics. 
In the majority of cases rises of blood-pressure occurred. The latent perio varied 
according to the mode of administration. After subcutaneous and intramuscular 
injections the latent period averaged about three minutes; after oral administration, 
seven to ten minutes. A rather interesting fact about the blood-pressure during 
this latent period is that it frequently falls. Occasionally I have noticed this 
depression of blood-pressure to occur in subjects exhibiting no subsequent rise. 
The effect, however, is transitory and immediately succeeded by a well-marked rise 
of blood-pressure. The rise is much greater after injection than after oral medication. 
The rise after oral administration is greater when the drug is given on an empty 
stomach. Oral administration possesses the advantage of a more lasting effect. 
The height of the rise varies with the same dose in different people. A rise of 
30 mm. Hg with 0°5 gr. is quite usual. 

Two important facts about the effect upon blood-pressure have emerged in this 
investigation. The initial rise of blood-pressure is not maintained for more than a 

1J. H. Thompson, Brit. Med. Journ., 1929 (i), 649. 
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few minutes, but is followed by further rises. Thus, a series of rises results from 
one administration. If given by injection, the rises rapidly succeed each other and 
are few in number. If orally administered, the period elapsing between the rises is 
longer, and the series persists for an hour or more, even with small doses, though 
each rise is smaller than the preceding. The use of an ordinary sphygmomanometer 
with isolated readings thus accounts for the statement made that ephedrine main- 
tains a high blood-pressure for long periods. It is interesting to note that very 
often a marked “step” or “dip” in the rise can be found, such as occurs during 
stimulation of the splanchnic nerve in the presence of an anesthetic. 

The second important fact is the after-fall. The fall which occurs between the 
rises is often almost precipitous, especially after a repeated dose, but does not proceed 
below the subject’s normal blood-pressure. After the rises have ceased, however, 
the blood-pressure fails considerably below normal and remains subnormal for 
approximately an hour. 

During the rises of blood-pressure all subjects have expressed a feeling of well- 
being. This euphoria has been a constant characteristic. After the rises have 
ceased and while the after-fall is in being, subjects have complained of a feeling of 
coldness, renal pain, hunger pains, and, occasionally, colic. 


Mr. Frank Coke said that the advantages of the use of ephedrine over that of 
adrenaline in the treatment of the paroxysm of asthma were twofold: (1) It could 
be given by the mouth, and (8) its effects were often of much longer duration than 
those of adrenaline. It relieved the spasm and removed the turgescence of the nasal 
mucous membrane, whether given by the mouth or by outward application. 

Its disadvantages were the appearance of tremor, the palpitation, and the insomnia 
which it produced. In connexion with this last effect it had been used as an 
antidote to scopolamine or morphine. 

Occasionally very severe after-effects followed the use of ephedrine. One of his 
(the speaker’s) patients—a typical case of the aspirin-sensitive type of asthma, with 
the usual frightful paroxysms of asthma each night, common to these people—heard 
of ephedrine, and took half a grain on three successive nights. She received great 
benefit from the drug the first two nights. On the third night she fainted. Pale 
and sweating, she continued more or less unconscious for some hours, and was not 
normal again for a week. Bloedorn and Dickens had described a similar case. 
Althauser and Schumacher gave this drug hypodermically ; in one case the patient 
immediately complained of intense, agonizing pain in the head. 

He (Mr. Coke) was, however, aware of the same effect occurring after the 
injection of adrenaline, when, presumably, the dose had reached the blood-stream 
immediately through a small venule. 

An alarming sequel to a dose of ephedrine might be that the patient would find 
himself unable to micturate. A kind of retention was produced. There seemed to 
be an entire absence of feelings of desire or compulsion to micturate, and when the 
attempt was made the result was ineffective. He (the speaker) had known these 
alarming symptoms to follow quite small doses, and the possibility of such results 
should be widely emphasized. 


Dr. John Freeman said that he had begun to use ephedrine for asthmatic cases 
three years ago, but after a time he had given it up. It seemed to do good at first, 
but in a definitely less degree if persisted in. “He took it up again recently on 
hearing good effects attributed to it, but the results in his hands were still as before. 
He had tried alternating ephedrine with normal saline, unknown to the patient, and 
she had been unable to tell the difference. 


Dr. John H. Hannan (Middlesex Hospital. Medical School) said: | propose to 
confine my remarks to the use of ephedrine in the practice of obstetrics and 
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gynecology, in which the pressor effect of this substance is indicated as a therapeutic 
measure. 

Obstetric Shock and Collapse-—These emergencies frequently occur in obstetric 
practice, and are almost invariably associated with considerable loss of blood and 
fall of blood-pressure. 

In private obstetric practice the facilities of a hospital are not available. Some 
te.aperiry and easily-administered measure is required which will enable the 
accoucheur to control the collapse sufficiently long for him to prepare and administer 
the saline solution. In this connexion | have found ephedrine of considerable 
assistance, and have, after- stopping the source of the hemorrhage, administered 
1 gr. of ephedrine in 8 c.c. of normal saline, intravenously, in addition to the more 
commonly employed measures for combating the fall in blood-pressure, such as 
elevating the foot of the bed. 

On two occasions only I have administered 2 gr. of ephedrine. 

Obstetric Shock in the Newborn.—This condition, better known as the white 
asphyxia of the newborn, is a condition which, in the past, has been overtreated. 
Artificial respiration and other violent methods of treatment have done much to. 
extinguish the small spark of life remaining in these babies. The best treatment, 
after ensuring that the ai:way is clear, is to leave the infant alone and to keep 
it warm. Sometimes, however, the death of the baby seems certain, and no 
respirations or heart beat can be detected. In such cases one feels that something 
might be done, and I have, on two occasions, given an intracardiac injection of 1 gr. 
of ephedrine. In one of these cases the baby immediately recovered and is alive and 
well to-day. 

Gynexcological Practice.—Here the emergencies of shock and collapse occur as a 
rule in the operating theatre, where we can rapidly prepare and administer saline 
transfusions. Ephedrine is therefore not indicated to the same extent as in 
obstetrical practice. 

Controlled observations during these emergencies are very difficult, and one must 
be largely guided by observations of cases treated with ephedrine as compared 
with a series of untreated cases. On this test I am satisfied that ephedrine is of 
use as a remedial measure in operative shock and collapse. 

Prophylactically ephedrine is of value, and I have as a routine measure 
given one gr. of ephedrine orally, one to two hours before any operative pro- 
cedure when shock was anticipated. 

Ephedrine at the Menopause.—I1 have published evidence during the last few 
years that wceren and female animals at the menopause show a condition of 
increased sensitiveness to adrenaline when this substance is administered 
subcutaneously, or intravenously, or is instilled into the conjunctival sac. I have, 
therefore, investigated the effects of ephedrine at the menopause with a view to 
treating cases of menopausal hypotension. with this substance. I have found, much 
to my surprise, an increased tolerance to ephedrine. Thus in three women one gr. 
of ephedrine, given subcutaneously or intramuscularly, was without effect when 
observed with Thompson’s apparatus. Furthermore, regular oral doses of 14 gr. of 
ephedrine, three times daily, for as long as six weeks, did not appreciably affect 
the blood-pressure or cause any ill-effect. One interesting phenomenon has 
occurred in nineteen women during the oral administration of ephedrine, namely a 
feeling of well-being which might be classified as a euphoria, and which persisted 
as long as one hour after taking the ephedrine. In the laboratory series 
receiving subcutaneous and intramuscular injections, euphoria was noticed only 
when a rise of blood-pressure occurred and did not take place in menopausal cases in 
the absence of a rise of blood-pressure. These results confirm the findings of 
Dr. Thompson. 
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[ have had injections of ephedrine myself in doses of from half to 1 gr., and 
experienced euphoria. 

Poisonous symptoms only occurred in three instances in these series; some 
bladder irritation was complained of by one woman and a tendency to perspire by 
two. In no instance were the symptoms sufficiently severe to justify a reduction in 
the dosage of ephedrine. 


Dr. George Graham said he had found that if people required a great deal of 
adrenaline, ephedrine had no effect on them. In the case of two medical colleagues 
he had seen good effects from the use of ephedrine in hay-fever, the dose taken being 
1 gr. twice a day, and he considered that ephedrine had a future. 


Dr. E. P. Poulton said that an Austrian physician, who, as soon as he had 
arrived in this country, had had an attack of asthma so bad that it had prostrated 
him, had found that ephedrine was the only treatment which benefited him." 


1 Lancet, 1929, eexvi, 1037 
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Gastro-intestinal Focal Infection in Relation to Oral Sepsis, with 
special reference to Anaerobes, occurring in Six Cases of 
Mental Disorder. 


By W. M. Forp Ropertson, M.B., Ch.B. 


ON the subject of focal infection in relation to mental disorders much work has 
already been done. Cotton, Pickworth [1], Graves [2], McRae and Ford 
Robertson [3], and others, have contributed largely to our appreciation of its 
occurrence in certain groups of insanity. I wish here to treat the subject from 
a somewhat different angle and to include a brief reference to two special groups 
of bacteria which my tather—the late W. Ford Robertson—in bis extensive 
researches, claimed to be of much importance in the causation of mental 
<dlisease. 

Seven years ago, as interim pathologist to the Laboratory of the Scottish 
Asylums, I had the opportunity of studying Ford Robertson’s bacteriological 
methods. Two years later I became assistant to a consulting pathologist in 
Lancashire and honorary assistant pathologist and bacteriologist to the Southport 
Infirmary. There I had the opportunity of carrying out a large number of 
bacteriological, biochemical and _ fractional test-meal analyses on non-mental 
patients, and from this experience I have gained a valuable comparative background 
of control cases. For the past eighteen months I have put into practice similar 
lines of investigation on all patients admitted to the New Reception Hospital, 
Wantage House, St. Andrew’s, Northampton. In the time at my disposal it will 
only be possible to give the main outlines of the results and to indicate con- 
clusions which “in some instances are still tentative. The object of this 
investigation, covering, up to date, 114 cases of mental disorder, was to ascertain 
the relationship of oral sepsis, in its widest sense, to gastric function, the 
disorders presented and the state of the intestine, especial!'y the colon, 
consequent upon these conditions. Anderson [4] in his paper on “ Gastric infection 
secondary to oral sepsis’. quotes twenty cases clearly showing the value of 
test-meal analysis and bacteriological examination of the ‘resting juice. 

His group were achylias and four were early cases of mental disorder. He 
confined his investigation to the question of gastric infection only, but the results 
help to confirm the fact that not a few suffer from gastric disorders dependent 
in the first instance on oral sepsis. My own experience amply bears out his 
conclusions. 

It is recognized that gastric efficiency is optimum when sufficient hydrochloric 
acid and pepsin are secreted to carry out the first stage of digestion, but what is also 
of importance is that sufficient hydrochloric acid should remain in the stomach after 
a meal to form a barrier, having a bactericidal action, to organisms swallowed from 
respiratory or dental infections. A certain proportion of healthy individuals, 
however, included in the normal standard range, fail to have free hydrochloric acid 
in the resting juice, and secretion may not begin until three-quarters of an hour 
afterwards. It will be seen later that the normality of the group 1s open to question 
when tested by bacteriological methods. 

The technique of the fractional test-meal has been the same for all cases, and the 
conditions under which the tests have been carried out have been uniform. No 
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indication of the forthcoming test has been given to the patient, in order to avoid 
psychic influences which might disturb the gastric mechanism during the last meal 
(supper) and so possibly affect the state of the resting juice which was to be drawn 
off twelve hours later. The only diversion in the details of the test proper was the 
addition of 50 grm. of glucose to the standard salt-free oatmeal gruel, for the purpose 
of carrying out the glucose-tolerance test simultaneously. 

Ryle’s tube and a 20-c.c. syringe were sterilized immediately before use. The 
resting juice was drawn off, every care being taken to secure as much as possible. 
The sample was then divided, half being placed in a sterile tube for bacteriological 
examination. After the meal was taken, eight samples of 12 c.c. were drawn off 
each quarter of an hour and the stomach emptied at two hours and the meal residue 
measured. The chemical analysis consisted in the estimation of free and combined 
hydrochloric acid, chlorides, mucus, starch, bile, blood, lactic acid, and pepsin 
activity of the resting juice and one hour sample. 

The bacteriological technique is an elaboration of that carried out by Ford 
Robertson [5|. For differentiation of streptococci, Warren Crowe's chocolate agar- 
plates are used and have proved very satisfactory. A large group of streptococci are 
known as ‘ peroxidase” producers, whose action is to bleach the media surrounding 
the colony to a yellow or yellow-green colour. They can thus be readily identified. 
In intestinal culture a work, in which coliform and fecal types of streptococci 
usually predominate, the yellow colonies of the respiratory and dental types of 
streptococci are easily differentiated. The anaerobic technique |6| which I have 
used now for some years has an essential place in the study of bacteria peculiar to 
the insane and border-line cases. The details of the methods I have described 
elsewhere. 

A summary of the clinical aspects of the oral condition of the cases under review 
shows that the existence of tonsillar focal infection is variable. Atrophic and fibrotic 
inflammatory conditions are by far.the most commonly met with. Pus and muco- 
pus in the crypts can usually be found and in many cases Eve’s tonsil suction 
method will extract large cheesy pellets which, on culture, are swarming with 
bacteria, especially streptococci. Anaerobic culture has yielded diphtheroids in some 
cases. With regard to the state of the teeth, eleven cases were edentulous and a 
slightly larger number nearly so. Apical conditions as ascertained by personal 
radiographic examination are frequently met with. In few cases could the state of 
the gums be considered perfectly healthy, and cultures taken from pockets around 
the teeth were almost invariably positive to streptococci and Micrococcus 
catarrhalis. . 

In all but a few cases the tonsillar or dental resting juice and intestinal cultures 
have been systematically studied, in an attempt to trace the descent of oral infection 
from one region of the alimentary canal to another. Out of the 114 cases in which 
test meals were given ninety-one cultures of the resting juice were made. In about 
half of these, anaerobic methods were added. In sixty cases where the first culture 
was positive the resting juice was allowed to stand at room-temperature for twenty- 
four hours—twice the average fasting period—in order to test its germicidal power. 
After this period it was then re-cultured, and the growths, if any, compared. 
Analyses of the results are as follows: Of the forty-seven cases having free hydro- 
chloric acid in the resting juice, 63-8% were sterile on'immediate culture, but 91-4%, 
or an additional 27-6%, were negative when cultured a second time. 

The three cases in which the second cultures remained positive had only a trace 
of free hydrochloric acid in the resting juice. These results show that, provided free 
hydrochloric acid is present in the resting juice in even moderate degree, bacteria 
are effectively destroyed. The converse of this is well shown in the forty-four cases 
without free hydrochloric acid in the resting juice. Only one case produced negative 
culture, 97-7% being positive. Further, twenty-one out of the forty-four were cultured 
a second time and all remained highly positive to organisms, demonstrating the 














4] Section of Psychiatry 1375 


inability of the resting juice to destroy them. In some instances the resting juice 
flora has proved a more fertile source for varied species of streptococci than the 
tonsils, especially in edentulous patients or those nearly so. Comparison between 
the two cultures has shown that the gastric mucous membrane harbours the dental 
sepsis of years past. Thus, it is possible for some of us to lose our teeth only to 
maintain the same infection elsewhere. The significance of these findings can be 
better appreciated when it is realized that the achylic, achlorhydric, and hypo- 
chlorhydrie groups form 43% of the present cases, and of the latter, 77% have no 
free hydrochloric acid present in the resting juice, while 32% of the normal group 
are likewise deficient. In other words, 57% of the cases when judged by the acid 
tide and peptic activity, can be considered normal, but when viewed in the light of 
asepsis and sterility, only 50% attain the desired standard. 

In considering the significance of the state of the resting juice in relation to 
bactericidal action, it is realized that gastric function varies from time to time 
according to the physical and mental state of the individual.. Positive variations 
will be in most instances to his advantage, but loss of secretory function may bring 
him for days or months into the danger zone of partial anacidity. If this be 
associated with some toxic condition resulting from oral sepsis, it can be understood 
how infection of the gastric mucous membrane may come about, and, once established, 
the tendency will be towards a progressive loss of secretory efficiency, atrophy of 
the mucous membrane, and the production of achlorhydria. 


ANALYSIS OF FRACTIONAL TEST MEAL RESULTS IN 114 CASES OF MENTAL DISORDER. 


Average age incidence 41 years. 


Group Percentage 
1 ene Achylia gastrica Ker ia 5 oad ~ 4-3 
2 “é Achlorhydria ... ab wa 9 sod wes 7-9 
3 Hypochlorhydria oe jini 35 = se 30-8 
1 Normals oes - és 53 ~ dio 16-5 
5 a Hyperchlorhydria __... ils 12 see tin 10-5 
Special group with no free hydrochloric 
acid in resting juice, irrespectiveof group 458 oid ne 50-8 


TABLE SHOWING THE RELATIONSHIP BETWEEN THE GROUPS AND THE ABSENCE OF 
FREE HYDROCHLORIC ACID IN THE RESTING JUICE. 


Percentage 
Hypochlorhydric group ao ove 24 ea eee 77-0 
Normal -” ee ee 17 a 32-0 
Hyperchlorhydric _,, ae re 3 a ae 25-0 


On analysis of the five groups, the results, when compared with the accepted 
standard of Bennett and Ryle, show one important difference: only 46°5% come 
within the normal range of acidity, whereas 80% of non-mental individuals come 
into this range. The onus of this falls on the hypochlorhydrias, which form 30% of 
the group. The number of achylia gastrica cases is no larger than the accepted 
incidence in non-mental subjects. The achlorhydric group is also in line with 
non-mental statistics, but the hyperchlorhydrias are slightly above the normal. 
Lack of time, unfortunately, prohibits reference and comparisons between the work 
of others, except the mention of the fact that hypo-acidity has been found by some 
to be associated with neurasthenia and mental disorders. The main features of each 
group are as follows :— 

(1) Achylia gastrica (five cases).—Free hydrochloric acid and pepsin were absent 
throughout. The usual degree of hypermotility was present except in one case. 
The resting juice was found in small amount and was very mucoid. The meal 
residue averaged 11 c.c. The quantity of gastric mucus was excessive, averaging 
2 + in the eight samples. All the cultures made were highly positive. 

(2) Achlorhydria (nine cases).—Free hydrochloric acid was absent throughout, 
while peptic activity averaged 1-4 on the one-hour sample but tended to be higher in 
the resting juice. The amount of resting juice was small and very mucoid, one case 
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excepted, which had 100 c.c. Excessive salivation accounted for this. The meal 
residue at two hours was 44 c.c. The quantity of gastric mucus was greater, the 
average being 3 +, and gastric cells were found in large numbers in the cases 
examined. Resting-juice cultures were again strongly representative of the mouth 
flora, and second cultures, where carried out, remained positive. 

(3) Hypochlorhydria (thirty five cases).—Free hydrochloric acid was present in 
small amount and 77% had no free acid in the resting juice. In a fairly large 
proportion of the cases the lateness of the acid tide is very noticeable. In extreme 
cases hydrochloric acid failed to appear until the last sample. The average starting 
point for hydrochloric acid secretion was at one hour. The resting-juice amount 
was again small, and in many cases mainly mucous. The average meal residue was 
47 c.c. 

The evidence of gastric catarrh was variable and a few had the normal quantity, 
the average was just under 2 +, but six cases had as much as 38 + or 4 +. The 
resting juice cultures again proved positive in the absence of hydrochloric acid. 

(4) Normal group (fifty-three cases) —32% failed to have free hydrochloric acid 
in the resting juice, and it was noticeable, as in the last group, that this was usually 
associated with excessive mucus, which persisted for two or three samples. The 
appearance of the acid tide coincided with the falling off in the quantity of mucus. 
The amvunt of resting juice was slightly higher than in the last group, but the 
average meal residue was 39 c.c. (rather less). Again, cultures conformed to the 
presence or absence of the acid barrier action. 

(5) Hyperchlorhydria (twelve cases)—In two, the free acid tide rose above 
100°, but three had no hydrochloric acid in the resting juice, which was 
mucoid and small in amount, in spite of every attempt to obtain more. I think 
in some cases this observation is probably true to fact. They represent the group 
with the early irritation stage that precedes that of sub-acidity ; localized 
gastritis no doubt would be found in the form of multiple submucous foci, 
blood or lymphatic borne. The average free acidity at two hours was 85. The 
amount of mucus was variable, but smaller than in any of the other groups. 
Two of the cases show, however, that excessive mucous secretion may occur in 
hyperchlorhydria and affect the amount of free hydrochloric acid present. Cultures 
again, were influenced by the presence or absence of free hydrochloric acid. 

(6) The Special Group ( fifty-eight cases) (those having no free hydrochloric 
acid, irrespective of their group).—These formed 50-8% of the total number. Two 
points of interest are that 22-8% never secreted free hydrochloric acid, and that in 
34% the secretion did not begin until an hour afterwards. 


The Intestinal Bacteriological Findings in retation to the Gastric Groups. 


Owing to the relative smallness of the anacid and hyperchlorhydrie groups, the 
interpretation of the intestinal cultures in terms of gastric function may not be 
strictly accurate, but will serve, I think, to indicate the trend of events. From 
the relationship established between the state of the resting juice, its flora, 
acidity, and gastric function in general, it would be expected that severe gastric 
infection would predispose to the descent of catarrhal and dental streptococci 
into the bowel. Curiously enough, the reverse is the case and is quite contrary 
to what I myself anticipated. Careful analysis of the intestinal flora by aerobic and 
anaerobic methods would show, in the present series of cases at least, that the 
achylic and achlorhydric group have the smallest incidence of peroxidase-pro- 
ducing streptococci— 42°9%, and also are found in the least numbers, whereas the 
hyperchlorhydrics have 66:7% incidence with much greater numbers of colonies. 

The explanation of this apparent anomaly is probably as follows: In the anacid 
group the inherent weakness of the gastric mechanism predisposes to the 
establishment of chronic and often severe focal infection, to which a general 
immunity is gained, thus improving the resistance of the lower part of the canal. 
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This is probably compensated for and partially protected by a fully active pancreatic 
secretory function which by virtue of its trypsin, acts as the second barrier to micro- 
organisms. In my experience, only one clinical group of non-mental patients fails in 
this respect, namely, that of severe anemia and pernicious anemia. The case for the 
hyperchlorhydries is different, without doubt. The full acid tide serves its purpose 
as a protective barrier, but probably another factor comes into play. Hzmic and 
lymphatic spread of infection from dental apical conditions, tonsils or glands, must 
occur more frequently in the members of this group. 

The production of gastric and duodenal ulcer is known to start by embolic spread, 
and my experience of such cases, under parallel methods of investigation, bears out 
the frequent occurrence of peroxidase streptococci of the pyogenes group in the 
intestine. 

It is obvious that the latter type of alimentary infection is more deeply seated, 
submucous and lymphatic, and therefore more difficult to reach and to treat. My 
observations on the twelve cases show that they are more chronic in type and tend 
to be resistive to even specially directed forms of treatment. With regard to fecal 
types of streptococci and lactose non-fermenting types of coliforms, the position is 
not so clear and requires further elucidation. 


The Incidence of Anaerobes, especially the Diphtheroid, Lepto-Streptothrix Group. 


Tracing the descent of the organisms to the colon in this group is much more 
difficult, but in some of the cases I have been able to follow them from their 
origin in either tonsils or teeth to the resting juice, and finally to the intestine, 
which seems to form an ideal nidus for their growth. The scale of the severity of 
infection again tends to be definitely upwards as hyperchlorhydric conditions prevail. 

This most striking fact emerges: that almost 90% of cases show intestinal 
infection by one, or a mixture of the three, anaerobic species of bacteria, and 81% 
give values of 2 + to 4 + in terms of numbers. In other words, the infection in the 
majority is severe. My experience of some 3C0 intestinal bacteriological examinations 
on non-mental patients would show that severe infection by anaerobes of this group 
is uncommon, but when the neurasthenic or borderland patients (of which 
[ had thirteen) are investigated, they begin to approximate to those now under 
consideration. 


Conclusions based on the 114 Cases under Consideration. 


(1) In mental disorders, gastric dysfunction, especially hypochlorhydria, is present 
to a much greater extent than in normal individuals. 

(2) The importance of free hydrochloric acid as a bactericidal barrier has been 
proved and the relationship between this fact and that of the production of gastritis 
has been established. 

(3) Adequate bacteriological methods show that oral sepsis can be traced 
throughout the alimentary canal. 

(4) The degree of gastric infection does not increase the expectation of invasion 
of the intestine. . 

(5) Anaerobic methods are essential if the full significance of the special types of 
infections present in mental disorders are to be realized. 


[My thanks are due to Dr. D. F. Rambaut (Medical Superintendent) for his kind 
permission to publish this paper; to Dr. D. M. Tudor, for her help in compiling 
statistics ; to Dr. O’Connell, for notes of some of the cases; to Mr. C. Webb, my 
laboratory assistant, for much of the biochemical work ; and to Mr. Tranmer, for 
his help in preparing the card diagrams and photomicrograph slides—two of which 
are here reproduced. | 
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The following representative examples of six cases admitted to Wantage House 
have been chosen. The nature and the course of their infection are illustrated by 
charts and colour photomicrographs of the micro-organisms isolated :— 


Case I (Severe recurrent confusional).—C. M. J., female aged 18. Duration of illness, 
24 years. Mental state: Emotional, deluded, and at times hallucinated ; recurrent attacks of 
unconsciousness. Previously to this she became violent and impulsive. Physical: Nutrition 
poor, general toxemia, sub-acute tonsillitis, hypochlorhydria, gastritis, Resting juice: No 
free HCl. Culture positive. Teeth in good condition. Intestinal infection by “ peroxidase ” 
streptococci 2 +. Anaerobic culture, diphtheroid and leptothrix bacteria 3 +. 

Progress.—Recovery. Able to lead norma] family life under guidance. Physical health 
greatly improved. 

Case II (Melancholia).—F. G. B., male, aged 54. Duration of illness 14 years. Mental 
state: Delusions of unworthiness, suicidal tendencies. Physical: Nutrition deficient. Skin 
sallow, dry; tongue always coated. Edentulous for years. Hyperchlorhydria, gastritis very 
slight, no free HCl in resting juice. Culture positive. Intestinal flora 8 + “ peroxidase” 
streptococci. Anaerobic culture 4 + diphtheroid and streptothrix, Left hospital after 
a few weeks. 

Case III (Recurrent confustonal).—T. O. K., male, aged 31. Duration of illness, 11 months. 
Mental state: At times violent, impulsive, and hallucinated. Physical: Nutrition poor, 
tongue dirty, breath offensive, constipation severe. Teeth: No apical trouble. Achlorhydria, 
gastritis severe, resting-juice culture positive. Intestinal cultures, “ peroxidase” strepto- 
cocci, nil. Anaerobic diphtheroids 3 +. 

Progress.—Still under treatment ; much improved mentally and physically. 

Case LV (Recurrent confusional).—H., male, aged 29. Duration of illness, 3 years 9 months. 
Mental state: Periodical attacks of acute confusion, rambling and deluded. Physical: Colour 
poor. Toxic in appearance and constipated during attacks. Improved in the intervals. 
Hypochlorhydric, no free HCl in resting juice. Culture positive. Gastritis present. 
Intestine.—No “ peroxidase ”’ streptococci. Anaerobic culture 4 + diphtheroid and leptothrix. 

Progress.—Much improved. Attacks ceased, behaviour rational, well physically, very 
active, still under treatment. 

Case V (Mania).—V. G., female, aged 47. Duration of illness 2 months. Mental state : 
Excited, shouting, confused, completely disorientated. Physical: Nutrition poor, very 
anemic, under 2,000,000 red blood-cells. Achylia gastrica, resting juice cultures positive. 
Gastritis present. Teeth: Only lower incisors remain. Intestinal flora, “ peroxidase" 
streptococci 2 +. Anaerobic infection marked. 

Progress.—Recovered. Physical condition greatly impreved. Red blood-count now 
4,700,000. 

Case VI (Systematized delusions).—O., female, aged 38. Duration of illness three years. 
Mental state: Refuses food, threatens suicide. Physical: Nutrition very poor, constipation 
severe. Hyperchlorhydric resting juice. HCl culture negative. Intestinal cultures 
negative to “ peroxidase”’ streptococci. Anaerobic flora, diphtheroid and leptothrix very 
profuse. 

Progress.—No improvement. 
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Section of Urology. 


{May 23, 1929.) 


Stone, Weighing Twelve Ounces, removed from Right Kidney.— 
RALPH CoytTE, F.R.C.S.—The patient is a man, aged 46. The history, as regards 
renal symptoms, is that, when aged 14, he had considerable pain in the right side. 
This passed off under medical treatment and did not recur until he was aged 43, 
when it was accompanied by hematuria. He was abroad at that time, and, 
apparently, had no immediate treatment. When he returned to England he 
consulted his doctor, and I saw him shortly afterwards and made a cystoscopic 
examination. The right ureteric orifice was cedematous, the right kidney was 
working, and the effluxes were coming through well, though they were slightly 
cloudy. The skiagram showed a stone in the right kidney. I made an exploration, 
and I could feel the stone, but owing to its size, | could not bring the kidney to the 
surface. After an hour’s effort, however, I removed the stone, and was prepared to 
go on to removal of the kidney, but the patient became collapsed and I had to desist. 
He made an uninterrupted recovery, but refused to have. any further kidney 
operation done. The kidney is working and, as tested by indigo carmine, the 
function is moderate, and the patient is having no further symptoms. It is now eight 
months since the operation and he is well. 


Skiagram of Large Stone, three inches in Length, removed from Right 
Ureter.— RALPH CoyTE, F.R.C.S.—The patient was a man, aged 36, who came to 
hospital complaining of pain in the right side. On rectal examination the stone 
could be felt, its lower pole sticking down into the rectum, giving the impression 
that if one pressed heavily on it, it would perforate through into the rectum, which 
it probably would have done. I made an incision into the outer wall of the right 
rectus. Unfortunately, the stone crumbled on its passage out. The operation was 
performed two mouths ago, and the patient has made an uninterrupted recovery. 
The function of the right kidney is moderate. 


Two Cases of Tuberculosis of Horse-shoe Kidney.—E. T. C. MILLIGAN, 
F.R.C.S.—(!) Male, aged 22. Duration of symptoms, four months. 

Right Kidney.—Healthy. Urine contains pus-cells and no tubercle bacilli. 
Intravenous indigo-carmine excreted in three and a half minutes. 

Left Kidney.—Tuberculous. Urine contains pus-cells and tubercle bacilli. 
Intravenous indigo-carmine not excreted after fifteen minutes. 


(II) Male, aged 22. Duration of symptoms, twelve months. Blood-urea, 
55 mgm. per c.c. 

Right Kidney.—Urine contains pus-cells and tubercle bacilli. Intravenous 
indigo-carmine not excreted after fifteen minutes. Urine not obtained. ; 

Left Kidney.— Healthy. Intravenous indigo-carmine excreted in three and a half 
minutes. 

These cases are reported because of the following points of interest :— 

The condition in both was regarded, during investigation, as bilateral tuberculosis 
of the kidneys: in one, because there was pus in the urine from the unaffected half 
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of the horseshoe kidney, in the other, because of the inability to pass a ureteric 
catheter up the ureter of the unaffected kidney and because of the defective 
indigo-carmine excretion, under general anesthesia, the ureter and kidney were 
considered to be involved. 

Pus alone, in “ sterile” urine is, of course, almost as strong evidence of tuberculous 
inflammation as is the added presence of tubercle bacilli. 

Nothing, in my experience, depresses the power of indigo-carmine excretion in the 
kidney more than does tuberculosis of the kidney; indeed, the smallest area of 
disease will cause profound delay, and the converse is, I believe, true, namely, 
that tuberculosis cannot be present if the indigo-carmine excretion is normal. 

However, in the first case, in spite of pus in the urine of the healthy kidney, 
there was a satisfactory indigo-carmine test. On this test tuberculosis was excluded 
and the destroyed half of the horseshoe kidney—which had a much depressed renal 
function with tubercle bacilli and pus in its excreted urine—was removed. 

To account for the pus on the healthy side, I can only say that the tuberculous 
process had extended over the bridge joining the kidney, so that a portion of the 
healthy kidney was involved by direct extension of the infection. Surgical 
interference was amply justified by the striking improvement in the patient, so 
familiar after removal of tuberculous kidney. 

In the second case I had occasion to review the patient, because, after exhaustive 
investigations by ancther surgeon, the opinion had been arrived at that the condition 
was bilateral tuberculosis, and therefore no operative interference was suggested. 
There was no doubt that one kidney was tuberculous, pus and tubercle bacilli 
had been obtained in the ureteric catheter urine. At three attempts made under a 
general anesthetic, it was found impossible to pass a ureteric catheter far enough to 
collect a specimen from the other kidney, the indigo-carmine excretion from which 
had been found to be impaired. 

I was able, under caudal-block anesthesia, to obtain unimpaired indigo-carmine 
excretion from the left side, and so had sufficient data on which to remove the 
specimen [shown], which is the destroyed half of a horseshoe kidney. The infection 
did not extend beyond the bridge of kidney tissue. 

With regard to renal tests under anesthesia, general and spinal anesthetics 
impair renal function, and therefore the tests are misleading. Caudal-block 
anesthesia is of the greatest value in investigating tuberculosis of the genito-urinary 
system, as the kidney function remains unaffected. 


Large Vesico-prostatic Calculus.—E. T. C. MILLIGAN, F.R.C.S.—The oval 
stone, 3 in. by 2 in., was grasped by the bladder, but not so firmly as by the prostate. 

The patient, aged 72, had for many years had pain and difficulty in passing 
urine. 

Rectal examination revealed an enlarged and very bard prostate, and bi-manual 
examination enabled me to assess the size of the stone. It-was removed with great 
difficulty by suprapubic cystotomy. To my surprise, the wound healed by first 
intention; kidney function was, however, much impaired, and residual urine 
measured 6 oz. on one occasion. Cystoscopic examination showed a very large 
dilated posterior urethra, with some intravesical projection of the prostate gland. 


Elephantiasis of the Penis and Scrotum due to Stricture of the 
Urethra and Fistulz.—E. T.C. MILLIGAN, F.R.C.S.—This patient was shown at 
a previous meeting of this Section, when there was much discussion as to the cause 
of the enormous penis and scrotum. Since then I have excised the stricture of the 
urethra— {specimen shown]—and some of the urinary fistula. A portion also of 
the thickened scrotal tissues was removed. Now the urethra is joined up and the 
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remaining fistule have healed. The specimen shows that not only are all coats of 
the urethra invaded with fibrous tissue, but also the corpus spongiosum at the site, 
which indicates that an incision made by internal urethrotomy could not cut through 
the depths of fibrous tissue to healthy tissue, and so such an operation would be 
doomed to failure. 


Mr. JoCELYN SWAN: Was there much difficulty in bringing the two ends of the urethra 
together after the removal of such a large portion of the urethra ? 

Mr. MILLIGAN (in reply): There was not much difficulty, because the corpus spongiosum 
with the urethra was dissected off the corpora cavernosa for a long distance before union was 
attempted, and the penis was very large and stretched owing to the elephantiasis. 


Spontaneous Rupture of the Bladder.—H. T. Simmons, M.B., Ch.B.—I 
am indebted to Mr. E. T. C. Milligan for permission to publish this unusual case of 
spontaneous rupture of the bladder. 

S., a married man (grocer’s assistant), aged 63, attended the Out-patients’ 
Department of St. Mark’s Hospital, on February 28, 1929, complaining of painful, 
prolapsed, and cedematous bleeding piles. He did not complain of any urinary 
symptoms but said that he had been in the habit of rising once or twice at night 
to empty his bladder and that there had been a little difficulty during the last twelve 
months in initiating micturition. 

On examination, the hemorrhoids were found to be thrombosed and ulcerated, 
the rectum was empty and normal and the prostate small, soft,and regular in shape. 

He was admitted as an urgency case. On the fourth night after admission he 
complained of difficulty in emptying his bladder, and catheterization was necessary, 
18 oz. of urine being withdrawn. Two nights later it was necessary to catheterize 
him again. The urine appeared normal, giving no evidence of cystitis or any 
hemorrhage. On the tenth day the bowels were not opened in the morning but at 
noon the patient left the ward and walked into the lavatories. 

Whilst on the water- closet he passed a little urine and tried to open the bowels ; 
he then suddenly felt faint but had no pain. He immediately walked back into the 
ward, a distance of five yards, and collapsed in the doorway, being caught by 
a patient who was just leaving the ward. He was immediately put to bed with 
hot-water bottles, and a hypodermic injection of strychnine was given. 

On examination a few minutes later, he was found to be cold and cyanosed, with 
rapid, shallow respirations and a weak, rapid pulse. He was quite conscious and 
free from pain or anxiety, complaining only of shortness of breath and a feeling of 
faintness. The abdomen moved freely on respiration but appeared somewhat full 
in the flanks, though shifting dullness could not be elicited. On palpation it was 
perfectly soft and there was a little tenderness in the right hypochondrium and, on 
deep palpation, above the pelvic brim. The chest was examined, pulmonary 
embolism being suspected, but nothing abnormal was discovered. 

Rectal examination revealed tenderness in the pouch of Douglas and, in view of 
the circumstances and the findings, it was decided to catheterize him. A catheter 
was passed without difficulty and a large quantity of clear urine withdrawn. After 
18 oz. had been obtained, the urine was tinged with blood, which became 
progressively more evident until pure blood dropped out of the catheter, which was 
then left in the bladder. ; 

The abdomen was opened three hours after the onset of symptoms, and at that 
time the patient was still shocked, but now he had definite abdominal pain, without 
rigidity but with general tenderness, more pronounced in the right hypochondrium 
and in the right iliac fossa, the clinical picture being not unlike that of a perforated 
duodenal ulcer. A cystoscopy was first attempted, and it was found possible to 
wash out a large amount of blood-stained fluid, but as it was soon evident that it 
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would be impossible to get the bladder contents clear enough, the attempt was 
abandoned. 

On opening the peritoneum, the abdomen was found to be full of blood-stained 
urine, and all the perivesical tissues were infiltrated with blood and urine, more 
extensively on the right side than on the left. There was a large tear 3 in. long in 
the right postero-superior quadrant of the bladder, which it was impossible to 
suture from the peritoneal aspect. 

The bladder, therefore, was opened anteriorly and the tear sutured from within. 
The abdomen was closed, drainage tubes being left in the peritoneal cavity, the 
bladder, and the space of Retzius. The patient rallied considerably after the opera- 
tion, but died five days later from uremia. Histological examination shows no 
pronounced muscular weakness of the bladder wall. 

In most of the published cases of rupture of the bladder, the rupture is due to 
definite trauma. In very few is it in any sense spontaneous. This case presents a 
fairly typical picture, but is interesting in that the rupture occurred in a distended 
bladder during straining at stool, and because the patient experienced no pain until 
two hours later. 

This absence of pain is unusual, but the previously distended bladder, the 
pronounced shock and collapse and the onset later of general abdominal tenderness 
are typical of this type of acute abdominal crisis. 

[I have to thank Dr. Cuthbert Dukes for the histological report and for kindly 
mounting the specimen. | 


Specimen of Stone from Bladder.—RaALrH THompsoNn, Ch.M.—This 
peculiarly shaped stone is from a bladder which was the subject of ectopia vesice, 
and had been sewn up, with successful results. The patient, a male, had a sound 
bladder, but had no control over the flow of urine. I transplanted the rectus, but 
the result was only fair. Eventually a stone developed in the bladder. 

The main mass of the stone, which is globular in shape, lay in the artificially- 
formed bladder, but the lower part, which is pyriform, projected into the perineum in 
front of the scrotum. I cut down on the projection and removed the stone by this 
route. Between the main mass and the pyriform perineal end of the stone there is 
a constriction, and I suggest that this part lay in the beginning of a normal urethra, 
with all the musculature of the neck of the bladder complete. Some of the Members 
of this Section will know that the groove on the dorsum of the penis in these cases of 
ectopia vesice is not recognized by me as the urethra at all. 

Now for the reason for showing this stone: A case of epispadias was sent to me 
by Mr. Macdonald from the West London Hospital. Mr. J. G. Pardoe had operated 
upon the patient, and a dorsal communication between the bladder and the end of 
the penis had been made, but there was no control over micturition. Bearing in mind 
this present specimen, I decided to cut down in the perineum. A metal bougie was 
passed into the bladder through the tunnel made by Mr. Pardoe, and when the point 
was in the bladder it was turned round so as to project into the perineum as far 
forward as possible, but still rather in the scrotal, than the perineal, region. I cut 
down on the point of the bougie, and found a perfect dartos muscle, a fine bulb, 
and a good ejaculator urine muscle. The incision exposed a urethra projecting 
downwards, with apparently a normal prostatic portion, and all that was 
needed was to join the mucous membrane to the skin. This was done, and later 
the epispadias tunnel was ligatured subcutaneously, and the boy had practically 
complete control over the flow of urine, being able to hold his water for three hours 
at a time. 


Tumour Removed from a Child’s Bladder.—H. P. Winspury WHITE, 
F.R.C.S.—This tumour is a sarcoma, and I excised it from the bladder of a child 
aged 1 year and 10 months. In its fresh state the growth was a little over 3 in. 
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long, and 17 in. across. It was attached to the anterior wall of the bladder by a 
pedicle 14 in. long, extending upwards from the internal urinary meatus and 
projecting backwards into the bladder. Below, there is a mass of what appear to be 
cysts, though they are not cysts, but solid myxomatous projections. 

Dr. Temple Gray, who examined the specimen for me at the East London 
Hospital for Children, described it as a rhabdo-myosarcoma. 

When I saw the patient there was visible swelling in the lower abdomen and, on 
putting the hand on this area, a hard mass was felt in the situation of the bladder 
and extending to the umbilicus. The urine was turbid with pus, and I could not 
carry out cystoscopy, as the bladder was too much contracted to hold any fluid. I 














Tumour of bladder in a child aged 1 year and 10 months. 


therefore tied a catheter in, and through this the bladder was irrigatéd twice a day for 
a fortnight, at the end of which time I was able to carry out cystoscopy, and saw 
this mass in the situation I have described. I thought it was probably sarcoma. 
Next I took a cystogram, and this showed a filling defect involving, roughly, the 
middle third. 

I opened the bladder and excised the tumour ; in doing so it was necessary to take 
away a portion of the bladder extending into the internal urinary meatus. The 
operation was performed a week ago. The child is fairly well just now, and looks 
as if it may recover from the operation, but, of course, the ultimate prognosis is 
very bad, owing to the nature of the growth. 


Two Cases of Cancer of Prostate with Bony Metastases.—Sir Tuomas 
CAREY EvANs, M.C., F.R.C.8.—Before describing in detail the two cases illustrated 
by the skiagrams, I will briefly mention a case which exemplifies the difficulty in 
diagnosing malignancy of the prostate. It was one of enlarged prostate in which 
I operated three years ago, removing the prostate suprapubically. At the time 
there was no suspicion of malignancy and I thought the condition was simply an 
adenomatous enlargement. I experienced no difficulty in the enucleation and the 
suprapubic wound healed up in the usual way. Three months later the patient 
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returned with the suprapubic wound open. I failed in the attempt to pass a 
sound. Per rectum, a fixed hard mass was felt in the prostatic region. Fortunately 
I had kept the excised prostate, and sections of this were now made and examined 
microscopically. They showed a condition of early malignancy though there was 
nothing, clinically, to make one even suspect it. 




















Fic. 1. Fig. 2. 
Fic. 1.—Case I,—Secondary deposits in lumbar vertebre and pelvis. 


Fic. 2.—Paget’s disease with sarcomatoses (for contrast). Showing same woolly 
appearance, but with triangular pelvic opening. 




















Fig. 3. Fia. 4. 


Fias. 3 and 4.—Case II1.—Carcinomatoses of lumbar vertebre and pelvis. 


(I) In November, 1928, a naval officer consulted me. He had very few urinary 
symptoms. He had to get up two or three times in the night to micturate but he 
had practically no frequency during the daytime. On rectal examination I found a 
hard, nodular, fixed prostate slightly tender. On further examination, in hospital, I 
found a large mass of fixed, hard glands in the right supraclavicular region. The 
patient suffered from sciatica of the left side but in hospital the only local symptom 
he had was pain in the penis just before passing water. In a skiagram taken at that 
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time the whole of the pelvis had a woolly appearance (fig. 1); the outline of the 
bony pelvis was fairly regular. The patient could urinate freely and had a good 
stream. I did not pass a sound or catheter lest [ should set up a train of symptoms 
with which I might have to deal drastically. Under three treatments with deep 
X-ray therapy the swellings in the supraclavicular glands disappeared. He had no 
urinary symptoms, yet he gradually became weaker and more cachectic. As shown 
in the skiagram, the bodies of the lumbar vertebre are also infiltrated with carcino- 
matoses. 

(II) The second ease is even more interesting. The patient had been in Australia 
for over fifteen years. In July, 1927, he became depressed, and, as he states, ‘lost 
his vitality.” In September, 1927, he had a little trouble with micturition. It was 
slow in beginning, but afterwards there was no pain and he passed his water 
easily. He came to England in July, 1928, and in August he was examined by 
X-rays in a London hospital. Nothing abnormal was discovered. Medicine was 
prescribed and the patient was told to return in a fortnight’s: time. Later on 
pneumonia and rheumatism developed and the patient went to Torquay where he 
remained until February, 1929. On his return to London he went again to the 
hospital but nothing organically wrong was found, and, on this occasion, he was 
advised to have electrical treatment, massage, etc. 

A catheter was passed, but there was no obstruction or sign of bladder trouble. 
A week later he came to St. Paul’s Hospital with acute retention, the bladder being 
distended as far as the umbilicus. I found a small hard nodule in the right lobe of 
the prostate. The gland itself was freely movable and was not enlarged. 

I tentatively diagnosed malignant disease of the prostate. 

The skiagrams in this case show the same woolly appearance, indicating definite 
carcinomatoses (figs. 3 and 4). 

On cystoscopic examination, all I could find in the bladder was a chronic cystitis. 
There was no obstruction to the sound or to the cystoscope. There were no signs 
of malignancy in the prostatic urethra. The only thing I could note was a sclerosis 
of the floor of the prostatic urethra below the verumontanum. 

The patient has now undergone a suprapubic cystotomy for permanent drainage 
and he will later have a course of deep X-ray therapy. 

These cases show how difficult it is to diagnose malignant disease of the prostate 
from clinical findings, whereas the radiographic appearances definitely confirm any 
suspicion. I intend, in future, in all my cases of enlarged prostate, to have the 
patients examined by X-rays for any possible evidence of secondary metastases in 
the pelvis and vertebrae. 

I believe that this constitutes a. new field in the diagnosis of cancer of the 
prostate and also a guide to further treatment of these cases. 


Mr. KENNETH WALKER said that he had had the opportunity of examining 
this patient under an anesthetic. The prostate was not enlarged, irregular or fixed. 
In one lobe could be felt a small, hard area the size of a pea but otherwise its 
consistency was not unduly indurated. Had he made the rectal examination under 
less favourable conditions, he might have considered the case to be an example of 
fibrous prostate occurring in an elderly man. No surgeon could be blamed for 
missing the true diagnosis, and yet X-ray examination revealed these extensive 
secondary deposits in the iliac bones. The moral to be drawn was that radiography 
must be employed in all cases in which there was the slightest suspicion: of 
carcinoma of the prostate. 


Sir John Thomson-Walker gave a moving-picture demonstration of various 
operations which he had performed during the past year—including suprapubic 
prostatectomy, litholapaxy, and internal urethrotomy. 
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The exhibitor said that these films were not shown for discussion of the operations, 
which were of the kind performed by all the members of the Section, without any 
real difference of technique. The point illustrated was the value of moving pictures 
—with the addition of sound reproduction—for educational purposes. The profession 
was on the threshold of a great deal of change in the methods of instruction in 
universities and teaching hospitals. It was impossible to show to every student 
every kind of case and every variety of operation, but by this moving-picture method 
six operations could very well be shown in the course of an afternoon, and could be 
better seen than when observed in a crowded theatre. The sound record, just 
demonstrated, was, he believed, the first of its kind to be produced in the 
profession. It was purely experimental, and there was no claim that it was 
perfect. It was hoped, however, that there would be progressive improvement 
along these lines. 
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Section of Dermatology. 


[May 16, 1929.] 


Keratodermia gravis acuta.—W. J. O'Donovan, M.D.—E. M. K., a school 
girl, aged 17. No family skin affection known. She enjoyed good health until an 
acute attack of tonsillitis in the beginning of March, 1929. During the attack red 
hlotches developed on her face. The blotches enlarged and became darker and 
thicker, and, after a fortnight, similar red areas appeared on the hands and toes. At 
first the reddened areas were very tender, but the tenderness ceased as the thicken- 
ing rapidly developed. She was admitted to St. James’s Hospital, Wandsworth, on 
April 18, 1929. She was not ill; her breath was offensive, but she complained of no 
pain or disability. Her skin was generally dry, sour-smelling, and harsh to touch. 
There was a uniform thickening of the skin of the middle face, smooth, immobile, 
hard to touch, moulded closely to the contour of the face, with a well-defined, 
narrow, reddened margin. It extended, as is well shown in the photograph (fig. 1) 
from the eyebrows to the chin. A similar condition covered both ears. The hands, 
feet, and elbows were also affected. The heels were encrusted with dome-shaped, 





Fig. 1. 


dark yellow, smooth eallosities, having a vivid red, narrow, clearly defined margin 
covering the whole anatomical heel. A similar cap of horn covered the balls of the 
feet. The extremities of the toes showed dome-like brown coverings of harsh, 
brownish-yellow horn, which could not be detached by scraping, and each lesion had 
a pinkish-red periphery. The palms of the hands (see fig. 2) showed several hard, 
dome-shaped lesions varying in extent from 1 cm. to several em. in diameter, others 
capped the tips of the fingers as if they were shortened finger-stalls of horn. Precisely 
similar but smaller lesions were seen on the knuckles. There were black verrucose 
perineal and vulval skin thickenings, and moderate pityriasis of the scalp, which 
increased as time went on. 

General physical examination revealed no adenopathy, arthritis, visceral 
changes, or other abnormalities. There was no pyrexia; the urine was normal. The 
girl is a virgin, and rectal and vulval swabs showed no pus cells or gonococci. 
Blood-count May 6, 1929: Total red cells, 4,480,000 perc.mm. No erythroblasts. 
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Hemoglobin, 86%; colour index 0-9. Total white cells, 8,400 per e.mm. 
Differential: Polymorphonuclears, 62:5% (band forms, 15%); eosinophils, 6-0% ; 
basophils, 1-5%; myelocytes, 1-0% ; lymphocytes, 23-5% ; monocytes, 3°5%; Tiirk’s 
cells, 0:5%. Wassermann reaction, negative. 

On April 30, 1929, desquamation began on the face, and to-day the affected area 
is thickly covered with whitish adherent scales, but the mask has disappeared. 
Large leathery plaques have peeled from the feet, and desquamation of the horn 
is taking place on the elbows by the upcurling of thick fragments. 

This condition is unique in my experience. In its clinical pictwe it closely re- 
sembles keratodermia blenorrhagica. The discoid elbow lesions, the development 
after tonsillitis, and the severe pityriasis of the scalp, show it to be closely allied to 
psoriasis, of which it may well be an atypical, acute and severe attack. 

I would suggest that it keeps open the question as to whether keratodermia 
blenorrhagica may not be an abnormal psoriatic manifestation. 

I am indebted to Dr. W. L. Maccormac for the excellent photographs which are 
here reproduced. 

















Discussion.—Dr. S. E. DORE said that the heaped-up scaly patches on the scalp pointed 
to the diagnosis of psoriasis. There was extreme horny thickening of the palms of the hands 
and the soles of the feet. He had not previously seen a case with the continuous horny 
thickening present in this case, but he could not suggest any other diagnosis. 


Dr. DOUGLAS HEATH said that certain forms of keratosis of the feet were not uncommon 
in cases of chronic tonsillitis. If a seborrheic patient had acute tonsillitis, the sebor- 
rheic condition was greatly aggravated. The distribution in the centre of the face in 
the present case was in favour of the eruption being of seborrheic origin rather than of 
its being psoriasis. There were several acute diseases—for example influenza—in which 
there might be a curious desquamation of the feet. Dr. Stacey Wilson had drawn 
attention to the peeling of the feet which had occurred in an epidemic of influenza, and he 
(the speaker) had seen cases, both privately and in hospital practice, in which this peeling 
occurred. 

One might say that the condition in the present case was a toxic manifestation on the 
hands, feet and elbows. He did not think the horny thickening was of the psoriatic 
type. After the brown part had been scraped away there was still a massiveness of scale and 
an intense horny peeling. At the meeting of the British Association of Dermatology at 
Birmingham, in 1926, he had shown several cases with marked keratosis on the soles of the feet, 
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in association with sepsis of the nose and throat, and he thought that the condition in 
the present case was an extraordinarily acute toxic effect, due to the recent attack of 
tonsillitis which had activated the seborrheic condition, and at the same time produced an 
unusual effect at the periphery. 


Two Cases of Poikilodermia (Civatte).—R. T. Brarn, M.D. (for Dr. W. J. 
O’Donovan).—(I) A.C., a married woman, aged 46, for two years had suffered from 
frequent headaches. Pain radiated from neck, over occiput to vertex. No vomiting ; 
no visual disturbance. Eight months ago discoloured, irritating patch appeared on 
right temple, and similar patches on dorsa of feet. Lesion on temple spread 
down side of face to angle of jaw. Three months later other side of face became 
affected. Order of spread was the same, and eventually condition was 
symmetrical on face and neck. Similar lesions appeared on forearms and legs. 
Itching almost constant, limited to pigmented areas. 

Menopause had occurred twelve months previously. Patient has had six 
children—tive are alive and well; two miscarriages. . 

Admitted to hospital April 27, 1929. Healthy-looking brunette, with brown 
complexion, darker on sides of face and on neck. On close inspection the essential 
lesion was found to be a brown, or purplish-brown, rather translucent, macule 
1 to 3 mm. in diameter, with well defined edges, and slightly depressed below the 
general surface of the skin. These were aggregated to form a finely reticulated 
pattern on the sides of the face and on the neck. In front of the ears the lesions 
were confluent, and more anteriorly the reticular pattern was coarser and more 
broken as if approached the central part of the face. A fine adherent scale was 
unevenly distributed on the pigmented areas. 

Telangiectases almost absent. A rougher and more erythematous “chin-strap’ 
area rather suggested lupus erythematosus. 

No lesions in mouth; no enlarged glands. 

Similar mottling on forearms, more on extensor than on flexor surface. The 
lesions on the legs were much less marked, being merely pale, widely separated 
macules. 

No definite abnormalities in other organs. Blood-pressure normal. Examination 
of blood, cerebrospinal fluid and gastric juice, and the Wassermann test all gave 
negative results. 

Suprarenal therapy has not yet been tried. 


, 


Report on Histological Section of Skin from Neck.—There is a general and almost 
uniform thinning of the epidermis, with several small areas of focal hyperkeratosis, in which 
are nucleated cells. The stratum granulosum is well formed, but the basal layer is poorly 
differentiated and many of the cells show advanced degeneration. Some of these cells 
are swollen and rather hyaline in structure, and may well be the hyaline bodies described 
by Civatte. Pigment granules are irregularly distributed in the cells of the basal layer. 
In the dermis there is a conspicuous absence of papillary processes, and there is a 
proliferation of fibroblasts. There are many focal collections of round cells, forming sleeves 
to the vessels and appendages. Iron-free pigment granules are scattered throughout the 
upper part of the dermis, and either lie loose or are found in stellate and spindle cells. 
There is a large cyst in the dermis, lined partly with epidermal cells and apparently derived 
from a hair follicle. Civatte described similar cavities in the dermis, which were lined with, 
or contained, epithelial cells. 


(II) E. W., aged 48, a married woman, complained of severe headaches spreading 
over the back of the head to the vertex. 

Kight months ago she noticed a brownish discoloration on the neck, which she 
attributed to exposure to the sun in the hop fields. The area did not itch, but 
ached and pricked. 

Three children alive and well; six others died in infancy, from convulsions ; 
several miscarriages. Wassermann reaction, negative. 
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Patient attended a skin department, and was found to have a fine reticular, 
brown pigmentation of the sides of the face, the whole neck and the V-shaped 
exposed area of the chest. The brown, rather translucent network was slightly 
depressed below the normal skin surface. Few telangiectases present. No lesions 
in mouth ; cervical glands not enlarged. 

A few faint, brownish macules scattered over forearms; legs quite unaffected. 

The lesions no longer cause itching or any other discomfort. Sections revealed 
a histological picture similar to that in the case just described. 

Both these cases show the same features, and are typical cases of the 
poikilodermia described by Civatte and, last year, by Dr. Graham Little. 


Discussion.—Dr. H. W. BARBER said he believed that he had been the first to show a 
case of this condition before the Section, under the title suggested by Civatte. With regard 
to treatment, Civatte had found that extract of suprarenal gland taken by mouth was 
effectual, but he (the speaker) had tried it in his own cases without any result. 


Dr. J. A. DRAKE said he had in hospital a case of what he believed was the same condition. 
He had tried pituitary and other glands, but without effect. 


Dr. J. M. H. MaclL.£op (President) asked what treatment was being given. 


Dr. BRAIN, in reply, said that, so far, only the investigation had been carried out. It was 
now proposed to try suprarenal extract and ovarian extract together, as these patients were 
both at the menopause. 


REFERENCES. 


CIVATTE, Annals of Derm. and Syph., iv, 1923. GRAHAM LITTLE, Brit. Journ. Derm. and Syph., 
June, 1928. 


Acrodermatitis Continua.—R. T. BRAIN, M.D. (for Dr. W. J. O'Donovan). 
E. T., a married woman, aged 71, injured the right great toe two years ago. The 
nail was shed, leaving a chronic ulcer which persisted in spite of treatment. 

Ten months ago both thumbs became infected, and the nails separated. Small 
ulcers and pustules recurred frequently upon the fingers and toes, which remained 
erythematous, and at times desquamated. 

The skin of the forearms and legs was erythematous and scaly, and there was a 
fading blotchy erythema on the trunk. The fingers were crusted with dried exudate, 
the nails were missing, and there were numerous small pustules in the matrices. 
Pustules were also present on and between the toes, but the nails were still present. 
Cultures, taken on two separate occasions, grew pure and abundant streptococci. 
The Wassermann reaction was negative. General tonics, thyroid extract and 
autogenous vaccine treatment were given. Locally, the usual antiseptic 
preparations were tried, including the new “monsol” antiseptic, but with no 
lasting benefit. Small doses of X-rays caused slight improvement. 


Discussion.—Dr. H. W. BARBER said that, in the light of his experience of several cases 
of this kind, he did not think that the causal organism had been isolated in Dr. Brain’s 
patient. He believed that the generalized type of acrodermatitis perstans and the dermatitis 
repens, described by Crocker, were due to infection with a staphylococcus and were not 
of streptococcal origin. Apart from the cases he (the speaker) had published with Professor 
Eyre (Brit. Jowrn. Derm. and Syph., 1927, xxxix, 485), he had recently had another, which 
had been investigated by Dr. Embleton. Although the condition was of long standing, the 
patient had recovered almost completely in the course of about three months, as a result 
of the local application of an autogenous staphylococcal antivirus, and of injections of an 
autogenous vaccine. 


Dr. H. MacCorMac said he had been struck by the “infective” aspect of these cases. 
Three, while under his observation, had been carefully investigated by competent bacterio- 
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logists who had reported that the contents of the early vesicles were sterile. In another 
case a secondary streptococcal infection had occurred, and accidents of this kind were not 
improbable. He was therefore inclined to regard the presence of micro-organisms in 
the absence of some form of corroborative evidence as accidental rather than causal. 


Dr. BARBER said he wondered whether Dr. MacCormac referred to the generalized type 
of acrodermatitis continua, or to that in the cases like those described by Dr. Dore and 
Dr. Roxburgh, in which cases cultures were usually entirely negative. He (Dr. Barber) 
did not regard the two conditions as comparable. 


Dr. A. C. ROXBURGH said he agreed with Dr. Barber. The condition in the cases shown 
by Dr. Dore and himself was of a different type from this, as it was always dry, and 
began in the middle of the palm of the hand or the sole of the foot. The patients gave 
no history of injury, and the lesions remained localized and were always sterile on culture. 
They must be of a different character from the moist lesions, which generally began after 
an injury, and involved the side or root of a nail, and then spread out. Probably the dry 
palmar type had some connexion with psoriasis. He remembered a case in which the 
condition was psoriasis. Lesions on the scalp and elsewhere had suggested this, but 
from those on the hands it had been difficult to decide between a diagnosis of psoriasis and 
one of acrodermatitis perstans. 


Dr. S. E. DoRE said that in his own cases the lesions had remained localized to the 
extremities and had resisted all methods of treatment. Bacteriologically they were negative. 
He had never had a case of the other type. 


The PRESIDENT said that the present case appeared to be an acute septic infection, 
whereas in the other type of case the cause was at present unknown. 

In this second type he had made repeated attempts to cultivate organisms from the small 
vesicles or pustules, but without success. Nor had he been able to find any form of fungus, 
and the lesions had resisted every form of treatment which he had tried. It would be 
advisable to reserve the term “ acrodermatitis perstans ” for this latter type of case. 


Lichen Planus with Nerve Distribution—H. W. BARBER, M.B.—D. T., 
aged 24, female. Six months ago noticed white patches on the right side of the 
neck. Two months ago eruption appeared on the right arm and hand, and on 
the back. 

On the right side of the neck a considerable area of skin is occupied by ivory- 
white grouped lesions, in some degree confluent, and suggesting, at first sight, 
scleroderma (fig.1). They are, however, in my opinion, lichen planus atrophicus. In 
the right deltoid region, just below the acromion process, is a small group of ordinary 
lichen planus papules, and extending down the extensor surface of the upper arm, 
along the forearm, following the ulna, on the outer side of the wrist and back of the 
hand (fig. 2). On the little and ring fingers, and on the inner side of the middle finger 
are also typical lichen planus lesions. On the right side of the back, near the spinal 
column, is a long streak of similar papules. 

The atrophic lesions on the neck and those near the acromial process correspond 
of course, to the superficial cervical branch of the cervical plexus (C2 and C3). 
Those on the back of the forearm follow the course of the internal cutaneous 
nerve (C8-D1). Those on the wrist and hand correspond exactly to the ulnar 
nerve (C8-D1). Those on the back correspond to D6-D10. 

No one, I think, will deny the correspondence between the lichen planus lesions 
and the distribution of the cutaneous nerves in this case. 

Recently I had a case of vitiligo associated with pigmented moles, in a male 
patient. Owing to the fact that there was a suspicious history of hereditary 
syphilis, I gave him a course of injections of novarsenobillon. After several 
injections, he came up to my out-patients’ department complaining that an eruption 
had developed round the trunk. I suspected that he had probably an attack of 
herpes zoster as a result of the injections. On stripping him, I found a typical 
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outbreak of lichen planus with an exact zosterform distribution. The eruption 
involved, on the left side chiefly, an area corresponding to D10 and D11 in their 
whole extent, the anterior division of D12, and, on the inner side of the left thigh, 
L.1, L2 and L3. It disappeared spontaneously in about three weeks. 


Lichen Planus (?). Case for Diagnosis.—J. A. DRAKE, M.D.—Male, aged 67. 
Eruption on one leg for past six months; slightly itchy. Papules and discs varying 
in size from that of a pea to that of a two-shilling piece, somewhat violet in colour 
and with a softish induration. The edges are sharply defined, and the surface is 
slightly scaly. The lesions begin as small papules and there is gradual essential 
enlargement. No plane or follicular papules are present. Diffuse yellow staining 
on diascopy, with pin-point telangiectasis. The papules bleed readily when 
scratched. Nothing found on mucous membranes. No glandular or splenic 
enlargement. Wassermann reaction, negative. Pupils unequal; Romberg’s test, 
negative ; knee-jerks present. 

The diagnosis of lichen planus is suggested. 


Leiomyoma Cutis Multiplex.—H. Corsi, F.R.C.S.—S. B., male, aged 21. 
There are a hundred—or more—projecting nodules of all sizes up to that of a large 
pea, situated on the left lower limb, from half way up the outer side of the thigh to 
above the external malleolus. They are more or less ovoid, smooth, pinkish or 
bluish, somewhat translucent. Duration: since birth. Size and number of lesions 
increased when patient was aged 17. 

Until four years ago there were no symptoms. Then, one week after vaccination, 
the lesions began to grow, and a few months later, paroxysms of pain began 
in the largest nodule, and have continued several times a day ever since. The 
paroxysms begin spontaneously, sometimes during sleep. With change of position— 
walking to sitting, lying to standing, ete.—an attack is probable. The pain lasts 
about two minutes, and at its worst, which is in cold weather, is almost unbearable. 
The patient feels least pain when he keeps on walking. 
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A section stained by van Gieson’s method shows bundles of unstriped muscle 
fibre cut in various directions. 

About fifty cases have been recorded. The present case conforms closely to type, 
but the history from birth is unusual, perhaps unique. The patient is fairly definite 
in his opinion that the lesions began to increase after he had been vaccinated, This 
may be coincidence, but Jadassohn records a case following vaccination. 














Section of Electro-Therapeutics. 


{March 15, 1929. 


The Adoption of the Prone Position as a Routine Method in the 
X-ray Examination of the Stomach. 


By A. B. MacLean, M.D. 


THE examination of the stomach is usually (and rightly) carried out with the 
patient in the erect position. This position is unquestionably the most convenient 
for palpation and screening and for the observation of filling, peristalsis, etc., but 
there is, perhaps, a tendency to neglect the other possible positions, namely, those 
with the patient lying either prone, supine, or on one or other side, especially in 
routine examinations. Screening, with the patient lying on his side, with the 
incident ray A.P. or P.A. to the patient, is not easily carried out without suitable 
apparatus, and does not appear to be practised much in this country, but the 
examination in the prone and supine positions should, I venture to think, not be 
neglected. For some months past I have adopted the following routine: The patient 
is examined in the vertical position, and the usual observations are made, but 
palpation is not, as a rule, carried out at first. One or two exposures are made, 
and the patient is placed in the recumbent position. The true recumbent position is 
not entirely satisfactory. In this position a good view of the fundus and also of a 
portion of the lesser curvature is obtained, but the pylorus and antrum are not well 
seen, being usually “saddled "’ across the spine, and as the transverse portion of the 
stomach is emptying, nothing is seen beyond perhaps a few folds of the mucosa. By 
slight rotation of the patient, with the left side raised an inch or two, filling of the 
duodenal cap and antrum is obtained, sometimes with very good effect. 

The next step is to turn the patient into the prone position. If he is placed prore 
on a flat, hard surface, there is usually compression of the abdomen, and if a cassette 
is placed under him, and the film is exposed with the tube overhead, it will usually 
be found that there is distortion of the gastric image, and the stomach will show 
the indentation of the spine. To overcome this difficulty of distortion of the gastric 
shadow, various methods have been resorted to by different workers; sandbags 
under the pelvis, air-cushions, ete., have all been put into commission for this 
purpose. A very simple device, however, enables one to examine a patient quickly 
and without any loss of time required for adjusting cushions and sandbags. The 
device consists of a Potter-Bucky “dummy,” one of those curved blocks of the same 
shape, and approximately the same dimensions, as a curved Potter-Bucky diaphragm, 
which are in use in those establishments not possessing a complete table. The block 
has a hole—roughly 10 in. by 12 in. in size—cut out of the middle. When the 
patient is placed on this in a suitable position, the abdomen sags through the 
opening, and the stomach can then be examined by the screen, with the tube below 
the table. The exposures are made with the tube above, and the cassette can be 
slid underneath the patient, held in a tray (borrowed from a Bucky-Potter diaphragm). 
This device has the advantage that the cassettes can be placed in position without 
disturbing the patient. The skin of the abdomen should just touch the cassette. 
Centering of the stomach in the opening gave a little difficulty at first, but this has 
been overcome by placing strips of lead round the opening. The patient is usually 
examined in the recumbent position on this, and when this part of the examination 
is finished, he is asked to roll round into the prone position described above. The 
advantage of curved Potter-Bucky blocks is here apparent, for the patient centres 
himself naturally in the middle of the block, and only a little adjustment up or down 
the table is required. Following this manceuvre, he is again examined vertically, 
and when the stomach is sufficiently empty, palpation is carried out, if necessary. 


AvuG.—ELECTRO-THER. 1 











1396 Proceedings of .the Royal Society of Medicine 38 


in the manner practised and recommended by Dr. Gilbert Scott. This technique 
I prefer to carry out as a later procedure, since it may or may not have some 
influence on the behaviour of the stomach, and may possibly cause some disturbance 
in peristalsis and motility. This may be more a theoretical than a practical 
consideration, but it is a problem to be pondered. I do not wish to revive the 
controversy “ screening versus plating,” as no doubt the argument has been long 
since settled by all the various contending parties carrying out their own methods 
in exactly their own way. 

After some experience of this method, extending now for about a year, I have 
come to the conclusion that its value is confined, for the most part, to those 
cases in which there is a gastroptosis, or a gastric dilatation, and that in these cases 
a different picture, and accordingly, a different idea of the stomach, is obtained. 

Our anatomist friends tell us that at one stage in the evolution of the human 
being, the erect posture was assumed, and there are good reasons for the belief that a 
train of evils has resulted in the abdomen from this unnatural change. In 
visceroptosis the position of the organs is to some extent determined by posture, 
but it could hardly be said that posture is the main cause of the visceroptosis, or of 
all the leading and misleading symptoms so commonly associated with the viscero- 
ptotic state. Placing a patient in the prone position, with the abdomen unsupported 
and not compressed in any way, provides a means of examining the human stomach 
in a position which may have existed in the human being in the pre-erect days (if 
they were human), i.e., in a position corresponding to that of the dog’s stomach, in 
which the long axis of the stomach is not greatly under the influence of gravity, 
the stomach being supported mostly by the anterior abdominal wall. This 
technique was originally devised in order to secure a more satisfactory demonstration 
of the cap and antrum than is afforded, in some cases, in the erect position. A good 
view is obtained, especially when there is ptosis—or at all events lengthening— 
of the stomach, and in cases of complete gastric atony, due to pyloric stenosis. 
The change of posture from the vertical to the horizontal leads, in some cases of 
gastroptosis, to the return of the stomach to within the normal limits of size and 
position. An enlarged stomach, which has become a pelvic organ, returns to its 
proper place, and may assume a size which could not be considered abnormal. All 
the authorities agree that the various features to be determined in examining a 
stomach are as follows: Shape, size, form, tone, motility and mobility, and to these, 
I think, can be added retractility. It is found, as I have said above, that the 
stomach, in the change from the erect to the prone position, may reduce its 
size, and more especially its length ; it must, therefore, have considerable retractile 
power. A stomach may be so long that it can only just be photographed on a film 
15 in. long, yet the same stomach may retract until it is not very much longer than 
the normal orthotomic stomach. The examination of a series of normal, or pre- 
sumably normal stomachs, shows that the length of the most common type, the 
““syphon” or “hook,” is about a span (8 in. or 9 in.). Any idea of establishing 
a criterion for determining the position of the normal stomach from the position of 
the greater or lesser curvature, should be regarded as erroneous. It is well known 
that the shape of the abdomen determines, to some extent, the position of the 
stomach. The lower pole may be well below the iliac crest, and yet the total length 
of the stomach may not exceed the normal, since the diaphragm may be low and th 
distance between the crest and the diaphragm so much reduced that the stomach is 
pushed well down into the pelvis, the only place where it can find accommodation. 
A stomach then, may be ptosed and otherwise apparently normal—not at all of 
the type which one has come to associate with a general visceroptosis, in which it 
is usual to find actual lengthening of the viscus. There is perhaps need for a 
slight revision of nomenclature in regard to this point. - The lengthening is 
apparently brought about by some loss of tone of the longitudinal muscle-fibres of 
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the stomach, and possibly by some stretching of these fibres, yet it is frequently 
found that in these cases the width of the stomach is normal, so that there is no 
apparent loss of tone of the circular muscles. 


Retractability of the Stomach.—Nearly all stomachs retract and diminish in 
length, with the change from the erect to the horizontal position. A normal hook 
stomach may retract almost to half its erect length. A “long ’’ stomach (i.e., about 
12 in. long) will retract slightly less in proportion, and its length may be reduced by 
about one third. It must be pointed out that, in the belly position, the stomach is 
not in a true horizontal position, and therefore the change in size is not merely a 
question of gravity, since the long axis of the stomach is on the slope and the lower 
pole is well below the level of the upper pole, or fundus, so that muscular action must 
play its part in producing the retraction and the definite change in the contour of the 
stomach. That gravity is not the main cause of the retraction is shown by the fact 
that in many cases the fundus is not filled with barium and that the gas shadow 
remains. The power of retractility may be impaired or lost in certain cases, 
particularly in those of severe gastroptosis with actual lengthening of the stomach. 
This question of retractility is one of the points to be settled in such cases, since it 
would appear that there is often a loss of power of the longitudinal fibres, yet the 
transverse fibres are not affected and can do their work. The significance of this 
loss of power is not yet apparent, but it may have a meaning in these cases. So far, 
I have found that when there is loss of retractility, there are severe gastric 
symptoms, often suggesting ulcer, though no ulcer is present. It is a matter for the 
clinician, however, to tell us their ultimate history. We all know cases of 
visceroptosis in which, when the patient is well and free from symptoms after 
treatment, the X-ray findings are the same as they were before. It may be that in 
these cases there is some real recovery of the gastric tone not apparent with the 
usual technique. The transverse fibres tend to give out first in cases of partial or 
complete stenosis, and in the slides exhibited, the transverse diameter of the 
stomach changes only very slightly with changes of posture. [Slides shown. | 
This disturbance of the function of the longitudinal muscle fibres is an example of 
the dissociated muscular action which may occur in the stomach. The three 
different layers of muscle forming the stomach wall—longitudinal, circular and 
oblique—may, as we know, each have separate activity, and, under certain conditions 
come into action or go out of action independently of the others. As an example of 
this there is the commencing dilatation in a case of pyloric stenosis, in which the 
slight dilatation is shown as an increase in width of the stomach shadow, yet the 
length of the stomach is presumably unchanged, i.e., the longitudinal fibres are not 
affected. As an example of the dissociated activity of the oblique muscle fibres, there 
is the well-known “ cascade’ stomach, in which the body of the stomach is slung 
up, owing to reflex action of the oblique set of muscles. We know that the cascade 
stomach is usually caused by some reflex action arising from causes in the abdomen 
outside the stomach. A local spasm, involving only the transverse fibres, is evidenced 
by the incisura, so well known in connexion with gastric ulcer, while a relaxation of 
the transverse fibres in predilatation stages of the stomach is a fairly frequent 
finding. 

Time will show whether any diagnostic value can be attached to this point of the 
retractability of the stomach. It may only be of academic interest. Further 
information can only come from the clinical side and from a study of after-histories 
in cases such as these. 


Discussion.—Dr. A. E. BARCLAY said that he had done some experimental work on the 
anatomical relationships and the musculature structure of the stomach walls (Amer. Jour. 
Roent., 1922, ix, 792). |Dr. Barclay indicated the way in which these factors affected the 
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skiagram of the filled stomach. He maintained that, while the weight of the opaque 
food did not materially alter the outline in the normal stomach, yet, when atony was 
present, even in a slight degree, the added weight of the food exaggerated the apparent 
degree of atony, consequently, when atony was present, there was always a tendency for the 
stomach to sag down because of the added weight of the food. 

Dr. L. A. ROWDEN said he could not agree with Dr. Barclay that the opaque meal was a 
source of fallacy on account of gravity. The mere addition of a couple of ounces or so of the 
opaque material to the meal would not cause any distortion or displacement of the stomach. 


Dr. H. E. GAMLEN said that, with regard to Dr. MacLean’s methods in barium meal 
examinations, he thought that all radiologists followed the same, or a similar procedure. 
Firstly, a screen examination was made, followed by plating, with the patient in an erect 
position. Secondly, a table examination was conducted, the patient being in the supine 
position after having been placed for a few minutes on his right side to facilitate the passage 
of food from the stomach. Thirdly, the patient was placed in the prone position, with a 
pillow beneath the thorax, and beneath the hips a thicker pillow, of such a height that 
the abdomen did not touch the table—this relieved the pressure of the vertebral column 
upon the stomach contents—and, after screening, the cassette was placed beneath the 
stomach position and the film exposed. If this method was followed it took the place 
of the apparatus shown by Dr. MacLean. He (the speaker) being a short man, would 
not himself find that apparatus helpful, as it would remove the patient still further 
from the field of observation and would necessitate standing upon a stool. 


Dr. W. S. WHITCOMBE read a Paper on “Intensive Ionization” and demonstrated 
a method by which high currents (100-200 milliamperes) might be given easily 
and with safety. 
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SUMMER MEETING. 
[June 7, 1929. 


Thoracotomy in the Treatment of Malignant Disease of the 
(Esophagus by Radon. 


By F. J. Cueminson, M.Ch. 


EARLY last year two papers appeared which, taken together, suggested to me 
that it might be possible to improve the treatment of carcinoma of the cesophagus. 
The first was by Birkett [1] of Manchester, on the treatment of carcinoma of the 
tongue by radium, and the second was a short note by Romanis and Neilson [2] on 
aecess to the cesophagus by thoracotomy with a view to the surgical removal of the 
growth. The mortality of cesophageal cancer up till then had been 100% in the 
hands of practically every worker. Attempts to remove the growth had almost 
invariably resulted in the death of the patient, and the use of radium by way of the 
cesophagoscope had produced only an occasional cure in the reported cases, and none 
in any cases of my own, so that any new method could not possibly give worse 
results than the old, and there would always be the chance that the results might be 
better. I therefore determined to treat the next suitable case of cancer of the gullet 
by having the lung collapsed on one side and then opening the thorax to see if it 
were possible to place radon seeds in the periphery of the growth. Radon was 
chosen, rather than radium, to obviate the necessity of removing the tubes after the 
exposure had been completed. As the opening in the chest wall would only give 
access to the anterior, posterior and proximal sides of the growth, the original idea 
was to allow the patient to recover sufficiently from the first operation, and then to 
gain access to the distal side by opening the other side of the chest. This second 
operation has not yet been found possible, however. 

So far three cases have been treated by me in this way. 

Case I \ man, aged 74, first seen, June 12, 1928, had had “ indigestion ’”’ and 
difficulty in swallowing for three months, and had lost weight. Radiogram showed 
irregular stricture from fourth to sixth dorsal vertebra. Csophagoscopy (June 15, 
1928) revealed a growth 94 in. from the incisor teeth, i.e., the level of the aortic 
arch. Section showed actively growing carcinoma. 

Thoracotomy was performed (June 28, 1928), Dr. Joules having produced collapse 
of the left lung during the previous week. Eighth rib removed on left side. Good 
view of mediastinum. Growth could not be located by palpation. Twenty unscreened 
radon seeds (1-2 me. each) implanted by curved trocar on three sides of the inferred 
position of the growth. Pleural cavity mopped out with flavine and wound sutured 
without drainage. 

Swallowing improved during next week, but effusion gave some trouble, probably 
due to irritation from alpha and beta rays, seeds being unscreened. 

August 21, 1928: 50 me. of radon (platinum screened) passed into the lumen of 
the growth by cesophagoscope. Removed after twenty-four hours. Effective length 
of tube was 2 in. 

Patient returned home much better, but later lost ground and died on November 8, 
eighteen weeks after thoracotomy, with symptoms of tracheo-cesophageal fistula. 
Post-mortem examination could not be obtained. 

Case IJ.—Man, aged 58. First seen at Middlesex Hospital, July 24, 1928. 
Three months’ dysphagia. Could only take fluids. Radiogram: Irregular structure 
at and below the level of aortic arch. August 1, 1928: All teeth removed (marked 
pyorrhea). 
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August 8: (Esophagoscopy, Ulcerating growth 94 in. from incisor teeth. 
Specimen removed was too small and only showed inflammation. Clinically, the 
growth was certainly malignant. 

August 15 to 20: Artificial pneumothorax induced by Dr. Joules. 

August 22: Thoracotomy (right side). Good view of mediastinum. Growth 
could not be felt. Twenty platinum screened seeds, each containing 2-3 me. of 
radon, inserted so as to invest three sides of the growth and overlap it above 
and below. 

Moderate pleural effusion with rise of temperature to 101° F. on the fifth day. 
Effusion cleared and temperature was normal on twelfth day. Lung shown by 
radiograms to be completely expanded four weeks after operation. 

- November 9: Recurrence of difficulty in swallowing. (Csophagoscopy: Upper 
edge of growth seen in old position (section showed squamous carcinoma). Platinum 
tube inserted, 2% in. in effective length, containing 38-8 mc. Removed after 
four days. 

Patient seemed so well that left thoracotomy was projected and the collapsing of 
the left lung was begun, but on November 28 the temperature began to rise and the 
patient died on December 7, four months after thoracotomy. 

Post-mortem Report: “ Upper edge of growth seen on left side of esophagus tapering 
downwards for about 14 in. Below this, for an inch, the whole wall is smooth, and, to the 
naked eye, free from growth. An inch below this is seen the opening into a small peri- 
cesophageal abscess cavity.” 


Radiograms of the chest after operation showed an irregular disposition of the 
seeds, with some crowding at one point, and the number seen in the plate is four or 
five less than the number (twenty) inserted at the operation. This could only 
be explained by the escape into the gullet, and so into the intestine, of a group of 
seeds, through the peri-cesophageal abscess opening. In fact, one radiogram actually 
revealed a seed in the abdomen. They may have been too closely set and so formed 
a necrotic area which was the starting point of the abscess (or the abscess may have 
originated by an accidental perforation of the cesophageal wall by the point of the 
trocar at operation). It was felt, therefore, that in the next case fewer seeds should 
be used, so that they could be more widely spaced. 

Case IIJ.—A man, aged 61. First seen, February 1, 1929, at Middlesex 
Hospital. Dysphagia five months. Paralysis of left vocal cord. X-ray showed 
stricture at level of fourth dorsal vertebra and extending downwards for about 4 in. 
Taken in Trendelenburg position so as to define accurately the lower end of the 
stricture. 

February 23.—CEsophagoscopy revealed a growth 10 in. from the incisor teeth, 
mainly on the anterior wall apparently, but spreading upwards on the right. Piece 
removed for section proved growth to be a squamous-celled carcinoma. Small 
Souttar’s tube inserted. 

February 28.—(isophagoscopy : Small Souttar’s tube removed and a larger one 
inserted. Production of artificial pneumothorax was begun on March 16 and 
continued till March 21. 

March 22.— Thoracotomy from the right side. The seventh rib was removed 
from the costo-chondral junction backwards to the angle. One pleural adhesion was 
divided, but the main mass of the lung was well collapsed upwards. A bougie was 
passed from the mouth into the gullet which could then be easily identified and, with 
it, the precise position of the growth, made more obvious still by the Souttar’s tube 
lying in the stricture where it had been placed a fortnight earlier. Twelve radon 
‘seeds were inserted, platinum screened, each of which contained 1-2 me., making a 
total dose of 14:4 me. These were placed in the peri-cesophageal tissues beneath 
the pleura in front of, behind, and to the right of the growth. This left the 
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remaining or distal side of the growth still to be dealt with, so the Souttar’s tube was 
removed and in its place a fresh one was inserted, to the left side of which was 
strapped a line of four radon seeds, increasing the dose to 19-8 me. (including the 
14-4 already mentioned). The pleural cavity was mopped out with 1/1000 flavine, 
and the wound sutured without drainage. 

During the following month the patient ran a hectic temperature and eventually 
died (April 24, 1929), nearly five weeks after the thorax was opened. 


Post-mortem report: The upper edge of the growth is still distinguishable but merges 
lower down into a smooth area about 4 in. in length involving the whole circumference of 
the gullet. Microscopie sections taken from the upper and lower edge of this region show a 
gradation from normal epithelium to a thinner and apparently new epithelium. A section 
through the wall about an inch below the upper edge has no epithelium on it, so that 
apparently a process of epithelialization was beginning above and below which if the patient 
had lived would eventually have covered in the whole of the area formerly occupied by the 
growth. 

Columns of cancer cells can still be seen, however, between the muscle bundles in the 
wall of the gullet, which, my colleague (Dr. S. L. Baker) reports, show no sign of degeneration. 

About an inch below the upper edge, and rather to the right side of the wall, is a small 
opening which leads into an abscess cavity, as in Case II, but at this level the trachea shows 
growth ulcerating into it, so that the perforation had taken place at the level of the isthmus 
of carcinomatous tissue connecting this tracheal offshoot with the parent growth in the 
cwsophagus. There was no glandular involvement. The lungs show extensive bronchitis. 


Clearly, this case was too far advanced for successful treatment by any procedure. 

It is much too early to determine whether the method described is likely to 
produce a cure. The technique is in its earliest stage and must go through many 
further stages before it approximates to finality. The right cases are not easy to get, 
and cesophageal growths are notoriously refractory to radiation. But the purpose of 
this paper is to call the attention of other workers in the field to the possibilities of 
the method, in the hope that they will be interested enough to try it, and so bring 
us more rapidly to the time when a decision as to its value can be based on 
sufficient evidence. 

REFERENCES. 
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The Insertion and Use of Radon in Cancer of the Csophagus. 
By E. MusGravE Woopman, M.S. 


(This research, begun in November, 1928, and still being carried on, was made possible by 
the kindness of Professor Sidney Russ and the Medical Research Council. I would like 
here to mention also the work of the late Dr. William Hill, who struggled for years, with 
somewhat indifferent success and who was one of the pioneers, in this country, in the use 
of radium for disease of the csophagus.) 


THE use of central large doses of radium has definitely failed, and it has failed, 
I think, for two reasons. First, because a medial dose is in contact with the most 
central mass of necrotic tissue—the most septic portion of the growth—and is 
furthest away from the growing edge. Secondly, the presence of a mechanical 
appliance, or of a large tube, such as a silver tube, with wire attached in the centre 
of the growth, for any length of time, causes definite necrosis in the lumen, and 
is followed by a fibrous stricture, which, as in one of my cases, may be complete. 

The same criticism applies to the ingenious method which Mr. A. J. Wright 
suggested, of leaving in a Souttar’s tube, with radium attached, for a week. A 
stricture develops afterwards, which has to be treated by a bougie, and probably by 
diathermy. In one of my cases the patient could not swallow even his own saliva. 
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I tried inserting radium itself into the growth, but I found that the strings were 
a nuisance, and I feared I might lose one of my radium tubes; this would entail 
a burning of the patient, which might be fatal. 

The advantages of radon are: (1) that time limits its activity; at the end of 
a week the tube is inert ; (2) that small tubes are easily inserted; (3) that the cost 
of the platinum screens of those tubes is relatively small (1s. 7d. each). The tubes 
were made to my instructions and are a modification of the old plan of the trocar 
and canula. 

The introduction is a simple matter. The loaded canula is pushed up against 
the face of the stricture and the trocar pressed home. The upper part of the growth 
is reached first and the lower part is dealt with at a subsequent operation. There is 
a tendency for the radon needles to slip sideways, and drop into the lumen, some- 
times they have to be “fished” back four or five times. The first tube which I had 
made had a right-angled opening, but the second had an oblique face and was slightly 
pointed so as to approximate more closely to the surface of the growth. That 
produced a better result, and we were able to get tubes well into the growth. The 
third tube was designed to go down the lumen of the stricture for some distance, 
so that a radon needle could be inserted further into the growth. Those needles 
pass well into the substance of the growth and probably near the growing edge. 

In all cases an X-ray examination is made once a month. Generally, out of five 
needles put in, we find at the end of a month four still in position; at the end of six 
or eight weeks either all have disappeared or only one remains. No radon needle 
has ever passed into the mediastinum, nor has there been obvious inflammatory 
reaction round the needles; we have not yet succeeded in finding needles in the 
faeces. 

So far, this work is only partly finished. I have had thirty introductions of 
radon ; we usually do one or two a week, the number being determined by the 
supply of radon. I have never had any general reaction or any immediate 
mortality. One patient died from broncho-pneumonia some days after leaving 
hospital during an epidemic in Birmingham. 

The general improvement in swallowing is very considerable, and usually the 
patients themselves are satisfied. This improvement is rather better than that after 
diathermy ; it is due solely to regression of the growth. I do not use a dilating 
bougie for these cases. 

Now with regard to accident. I had one accident, and it was a valuable lesson, 
illustrating, as it did, the necessity for spacing the tubes out in a regular manner. 
Two tubes must not be brought too near together. I had one patient whose death 
was caused by a tracheal fistula, three weeks after the insertion of radon. At the post- 
mortem examination a most interesting condition was found. Tracheal fistula is a 
common complication in cases of carcinoma of the cesophagus, and I thought that in 
this case there was an extension of the growth to the trachea, but it was not so. 
When we slit down the cesophagus there was very little growth to be seen; there 
was one flat, shallow ulcer which had perforated the trachea, and it was this that 
had caused the trouble. Close to it was another fiat, shallow ulcer, which had 
nearly perforated. These ulcers were clean-cut and had the appearance of acute 
gastric ulcers; there was no growth to be seen in their walls. They had been 
caused by radium burns due to the concentration of radon. I have not had an 
accident from a tube perforating into the pleura, and I do not regard the chance of 
that as a real danger. 

Beyond the patient’s general idea of improvement, what evidence have we that 
improvement does take place after the introduction of radon? Clinical evidence is 
abundant when you examine these cases at regular intervals (we examine our cases 
every month). At the end of the first month from the application, there is a 
regeneration of epithelium, a diminished vascularity and an increase of fibrous tissue 
in the upper part of the stricture which has so far been treated. Only in the lower 
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part, which has not been reached, do we find any active soft, spongy growth. In 
the later stages of treatment of these cases I find the greatest difficulty in inserting 
radon at all, owing to the fibrosis present. 

I will now describe two clinical cases :-— 

I.—A hospital patient, whom I first saw on December 18, 1928. He had a growth 9 in. 
from the teeth, soft, vascular and spongy. Microscopically, it was a typical epithelioma. It 
was a fairly early growth and he could swallow soft food, such as milk puddings. Five tubes 
of radon were inserted. He did not come up for examination until May 15, and at that date 
he said he could swallow everything. On cesophagoscopy, there was no trace of growth to 
be seen. A tube went straight down into the stomach, as did also a full-size gum-elastic 
probe. The mucous membrane at the site of the growth had regenerated, and there was no 
bleeding. There was a little fibrous tissue beneath the area at which the growth had been 
present. Only one series of radon tubes had been put in, and that was six months ago. I 
put three more in as a prophylactic measure, but the patient has returned to work and can 
swallow anything. 

II.—A patient who for 37 years had been a publican. He was first seen on January 4, 
1929. The first skiagram taken in this case was unfortunately lost ; I show you the second 

skiagram shown. There was a foul-smelling extensive stricture in the upper part of the 

chest, behind the manubrium sterni. We put in seven needles of radon. I examined him 
again on March 13, and then put in another five radon seeds. After the first application the 
patient swallowed much better. In a skiagram taken on May 5, all the seeds were seen to 
have disappeared ; I think they must have passed into the intestinal tract. The radiologist 
reported that there was no evidence of stricture in the wsophagus; a thick bismuth paste 
passed down the cesophagus with freedom, and the mediastinum appeared to him to be clear 
of growth. The patient could swallow anything, yet, though I tried to cheer him, he was 
gloomy and depressed. He went away to the seaside, but three weeks afterwards acute 
ascites developed and he died. I do not know whether death was due to cirrhosis of the 
liver, or to secondary cancerous deposits in the liver, as a post-mortem examination was not 
obtainable. 

With regard to the pathological study: in the case in which the patient died from 
broncho-pneumonia, we were able to obtain three sections; section A was taken from the 
growth, far away from the radon seeds; section B was taken from fairly close to the radon, 
but under its influence; section C from quite close to it. “A” shows typical epithelioma 
and rather active; “ B”’ shows evidence of epithelioma less distinct, less malignant, more 
indolent and with some evidence of fibrous tissue ; “C”’ shows definite regression and the 
presence of fibrous tissue. 


I would like to make some reference to the external operation in the cervical 
region. Every case, so far as possible, should be attacked with radon from the 
outside as well as from within. It is otherwise in the case of the chest. I have 
had only one chest case in which I attacked the growth from outside as well as 
from inside, and, in support of Mr. Cleminson’s paper, I emphasize the great 
difficulties of bringing the patient through the ordeal of thoracotomy. 

In conjunction with my colleague, Mr. Seymour Barling, I performed this 
operation on the only suitable patient I have seen during the last year. The 
operation was carried out partly under local anesthesia, and then with intratracheal 
pressure by the transpleural route. But, as in Mr. Cleminson’s experience, there 
was great difficulty in finding the growth. We used radium itself, not radon, and 
the tubes were in position for a week. The patient is doing well, but has an 
empyema wound which is still discharging. 

[ am afraid it will be difficult to find patients who are suitable for this severe 
operation. We must postulate (1) that there must be a fairly early growth, without 
secondary deposits or metastases, (2) that the heart must be capable of standing the 
strain of a long operation, and (3) that the tissues must not be soaked with alcohol, 
or affected with tuberculosis or syphilis. 

The surgery of cancer of the wsophagus is not a disgrace to our art or to the 
medical profession; it is an undertaking of the utmost difficulty, and it is for us 
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laryngologists to continue working at it, to view it from different angles, attack it 
by different methods, and improve our technique. Then I think we shall succeed in 
dealing with the csophagus as efficiently as other people deal with the stomach or 
the rectum. 


Discussion.—Mr. H. BELL TAWSE (President) said that thoracotomy and excision of the 
growth would always constitute a serious operation, but improved technique would afford 
more hope in the future. There seemed to be a chance of cure in these cases by combining 
operative measures with the insertion of radium. Mr. Westmacott had mentioned at a recent 
meeting the destruction of blood-vessels by radon, with fatal hemorrhage as a result, and 
he (the President) would like to know whether it was safe to place a large dose of radon near 
the aorta. What was Mr. Cleminson’s reason for swabbing out the pleural cavity with 
tlavine ? 

Dr. BRowN KELLY said that efforts to obtain radical cures in cancer of the w@sophagus 
were worthy of every encouragement. The results, however, had been so disappointing 
hitherto that until further progress was made, we must aim at doing the best possible with 
palliative measures. He would therefore confine his remarks to the method devised by 
H. S. Souttar, of dilating a malignant stricture of the @sophagus and of keeping it patent 
by the introduction of a flexible wire tube. 

Intubation was mainly used for feeding purposes. The food should be semi-liquid and 
not cohesive. He had seen temporary blocking caused by white of egg, orange pulp, 
fish cream, etc. The impacted body could usually be pushed onwards by a fine soft rubber 
cesophageal catheter, e.g., Jaques’ No. 7, or fluid could be syringed through the catheter. 
He had had several patients who, by attention to their diet, had lived and worked for months 
after the introduction of a tube. 

In several of his advanced cases in which the stenosis was associated with profuse 
secretion of saliva, intubation had prevented the dribbling at the mouth and the frequent 
efforts to swallow, and had thus greatly mitigated the discomfort in the last stages of the 
disease. 

Intubation, in future. was likely to find its chief use in aiding the application of radium. 
A. J. Wright’s method seemed promising. In his (the speaker’s) experience, intubation at 
the ends of the gullet had been unsatisfactory. The upper end presented difficulties, while 
at the lower end the tube was apt to slip into the stomach. 

|Lantern slides of skiagrams of the esophagus were shown to illustrate various points. 

The patient’s statement as to the situation of the obstruction was usually found to be 
erroneous. A funnel-shaped stricture with an apparently smooth outline did not exclude 
malignancy. The lower end of the stricture, and consequently, its length, could be determined 
by raising the patient’s pelvis so that the barium paste flowed upwards and filled the lumen 
beneath the stricture. Tendency to closure of the gullet by contraction of its walls above 
the Souttar’s tube, occasionally hindered the passage of food; this difficulty could be 
overcome by the introduction of a second tube immediately above the first. 


Mr. WALTER HOWARTH said that he had been interested in cancer of the wsophagus and 
its treatment by radium, since 1912, and he feared that the outlook now was not much more 
hopeful than it was then. The operation giving access through the chest, however, provided 
a very good method of using radium, if radium was the therapeutic agent likely to be 
successful. 

The first two operations of transpleural thoracotomy for cancer of the wsophagus were 
performed by Mr. W. H. C. Romanis and himself, with a view to the possible excision of the 
growth ; that, however, had been impossible, as the growth was so extensive. He had not 
tried embedding radon through the thoracotomy wound, as no radon was available at his 
hospital. If radium was to be used for cancer of the wsophagus, it was necessary to fulfil 
the main essential of all radiation therapy, namely, to ensure that every cancer cell should 
receive a lethal dose. That, he thought, could not be achieved by either the internal or the 
external route, it must be by a combination of both. He suggested that the procedure should 
be to attack the growth by implanting radon seeds through transpleural thoracotomy all 
round the periphery of the growth, and at the same time, or a week later, attacking the 
growth by radon seeds or radium through the gullet, and irradiating the inner as well as the 
outer part of the growth. 
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The method of application of radium suggested by Mr. A. J. Wright was a good one, 
though it might not be so good as Mr. Musgrave Woodman’s embedding of radon seeds, but 
it enabled one to use small doses of radium for a considerable period, and so to irradiate the 
whole length of the inner part of the carcinoma. This, however, should always be combined 
with a thoracotomy application. Patients stood this operation very well, and there was little 
after-effect. It was not necessary to remove a rib; by means of a rib retractor the intercostal 
space could be enlarged and an adequate view of the interior of the thorax could be obtained. 


Mr. C. A. S. RrpouT said that during the last five or six years he had been endeavouring 
to use radium in malignant cases. The question of preliminary gastrostomy had, so far, not 
been mentioned. Within a week after gastrostomy had been performed a foul, bleeding ulcer 
would become much cleaner and more amenable for the application of radium ; nor need there 
be the same anxiety as to the time the radium was left in situ. 

These cases were not brought to the surgeon sufficiently early; given an early case, 
radium held the promise of a great triumph. He had not performed thoracotomy yet in such 
1 case, but it seemed to be an operation for the future. 


Dr. P. WATSON-WILLIAMS said that in the last case described by Mr. Cleminson there 
was an abscess fistula, and he would like to know whether that fistula seemed to correspond 
with the part of the wsophagus exposed to radium by the Souttar tube, or to that part 
which was in relationship to the per-thoracic introduction, or was it not in connexion with 
either ? 

As Mr. Woodmar had pointed out, one of the dangers in connexion with centrally 
introduced large dosages of radium, was the possibility of abscess or erosions on the 
exposed portion of the lumen of the a@sophagus. Why should there not be a combined 
central! application of radium through the lumen, and a further application through radon 
needles ? 

In the case of Mr. Woodman’s, in which the thorax was opened, intratracheal pressure 
was used during the anesthesia, but, in Mr. Cleminson’s cases, without this tracheal pressure, 
with wide exposure of the visceral pleura by an opening in the chest, there had been no 
difficulty in later re-expansion of the lung. That re-expansion must have been due to the 
rhythmical contraction and dilatation of the bronchioles which enabled the surgeon freely to 
open the parietal pleura, and to rely on the lung expanding itself subsequently, without any 
question of a chamber for rarefaction or intratracheal pressure during anesthesia. 


Mr. HAROLD BARWELL said that the difficulty in treatment by radium or radon in the 
case of wsophageal growths, seemed chiefly due to the fact that it was essential, as 
Mr. Howarth had said, that every cancer cell should be subjected to a lethal dose. The 
sphere of action around each needle was only about a centimetre, hence the due spacing of 
the needles was a matter of first importance. In dealing with the owsophagus, one did not 
know how far the growth extended outwards, and in treating such a growth entirely from 
the inside, one could not be certain of killing a// the cancer cells. He suggested a modification 
in the way of using smaller radon seeds, and more of them. Further, introducers should be 
sharp, not blunt, and should have a shoulder, so that they could be placed at 1, 2 or 3 cm. 
from the surface, as required. ; 

Sir JAMES DUNDAS-GRANT said it was possible to afford great relief in these cases, but 
the chances of complete cure were still remote. He suggested to Mr. Woodman the intro- 
ducers invented by Muir, of New York. They were of different lengths, and could be inserted 
it any required depth. His (the speaker's) colleague, Mr. Abel, was using them in cases of 
deep carcinoma of the esophagus, through the wsophagoscope, and, so far, was satisfied with 
them. Mr. Abel had made experiments in the transthoracic removal of growth, but he had 
arrived at Mr. Woodman’s opinion that removal was hardly, as yet, a practical possibility. 

The view obtained by separation of ribs without removal was a revelation when first seen; 
. very powerful retractor was used by Mr. Tudor Edwards. 

He agreed with Mr. Ridout as to the value of early gastrostomy. Sometimes death 
ensued from some septic form of infection of the lower part of the left lung, and it was 
recommended that local instead of general anesthesia should be used, because of the dangers 
attaching to inhalation anesthesia. He would call attention to the advantages the anesthesia 
induced by means of avertin administered through the rectum. The effect of avertin lasted 
for two or three hours. It seemed suitable for gastrostomy, or for manipulations such as 
retrograde cesophagoscopy, or the fishing out of a swallowed thread. 
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Mr. CLEMINSON, in reply, said he used flavine because manipulations inside the chest 
caused irritation, and probably effusion afterwards ; the flavine was to guard against such 
effusion becoming septic by organisms introduced at the operation; it was inevitable that 
some organisms should find their way in. 

It was a paper from Mr. Howarth’s Clinic at St. Thomas’s Hospital which was partly 
responsible for the initiation of this treatment. 

He thought the suggestions as to preliminary gastrostomy might be good, the operation 
being performed not so much to benefit the patient directly, as, by securing rest, to prepare 
the growth for subsequent treatment. 

In reply to Dr. Watson-Williams, the ulcer was on the side of the wsophagus, remote 
from the radon. 

Mr. Barwell’s point as to the density of the irradiation, and as to not allowing too great 
a space between the needles, was a very important one. On the other hand, the needles 
should ‘not be too close together. When the growth was near the arch of the aorta and the 
bifurcation of the trachea, it was very difficult to ensure a regular distribution of radon. As 
a preliminary, it would be necessary to mobilize the csophagus, and this could not be done 
in that situation. It might be done at the lower end of the gullet; the seeds might be 
strung on a net or attached to rubber tissue and wrapped round the growth. When the 
cesophagus could not be mobilized, the needles must be inserted by a trocar; it was then 
almost impossible to get them absolutely equally distributed. Peri-cesophageal abscesses 
when small, did not give much clinical sign during the lifetime of the patient. He had not 
had a case of cancer in the lower third of the esophagus. 


Mr. MUSGRAVE WOODMAN, in reply, said he agreed that the vessels had an extraordinary 
knack of “looking after themselves”; he had not had an accident in connexion with the 
aorta or with any main branch of it. 

He agreed with Mr. Howarth with regard to the advantage of the external route when 
that could be followed ; but of all the cases of cancer with which one was called upon to deal, 
those of cancer of the esophagus were the ones in which there was the lowest general vitality. 
That was because these cases were not brought early enough, and he did not see how they 
were to be discovered earlier. He urged the ideal of reaching the cancer by the external 
route as far as possible, and of improving technique in every detail. Attempts must be made, 
however, along the internal route. 

He did not agree with Mr. Ridout as to preliminary gastrostomy ; he had tried it several 
times. There was an analogy in the case of carcinoma of the rectum; one knew the 
advantage, there, of turning the feces away through a sigmoidoscopy—but the analogy 
was not complete. In the case of the cesophagus, the patient must still be swallowing each 
day about two pints of septic saliva, macerated with infectious material from the teeth and 
tonsils, and that passed down the cesophagus, whether gastrostomy was done or not. Another 
objection was that the sufferer from carcinoma of the csophagus had only a limited vitality, 
and the operation of gastrostomy took its appreciable toll of that vitality, leaving so much 
less with which to carry on. It improved the condition as regarded the growth, but it was 
not worth while. Besides, the patient did not like his food pumped in by a tube, he liked to 
taste it. 

In reply to Dr. Watson-Williams, he thought the central application of radium was 
against modern technique in cancer cases. In the case of a growth in the mouth, the needles 
were spaced round the growing edge of the cancer. 

The skiagrams exhibited showed how difficult it was to secure proper spacing of the 
needles in cesophageal cases. He would rather attack such cases by repeating a few 
insertions, which could be made every fortnight or three weeks without detriment to 
the patient. He did not see why the procedure should not be carried out under local 
anesthesia. 

The question of positive pressure had been raised and was an important one in 
thoracotomy, which introduced shock, so that the lung suddenly collapsed. That difficulty 
could be surmounted by the use of nitrogen, but sometimes adhesions had formed which 
prevented the introduction of the gas. 

He was obliged to Sir James Dundas-Grant for the suggestion with regard to rectal 
anesthesia. 
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A Note on Two Cases of Carcinoma of the Gésophagus treated by 
Radon and Diathermy.—W. S. THACKER NEVILLE, M.D., F.R.C.S.Edin.— 
(1) The treatment of carcinoma of the a@sophagus where radium is unobtainable 
owing to its cost, is a difficulty. In one case I inserted a Souttar’s tube but it 
became blocked and the patient died a few months later. When Wright’s and 
Teall’s electrodes appeared, I hoped the problem was solved and I employed them in 
the first of the two cases reported. This patient in this case lived for a year 
afterwards and was able to swallow and carry on his work as a blacksmith for eight 
months. He became bedridden, owing to his lung condition, four and a half months 
before he died. He was able to swallow fluids up to the end. 

(2) The second patient was treated with radon inserted into the growth and 
lived for about five months. She was suitable, I believe, for the treatment which 
was adopted by Mr. Somerville Hastings in a case reported at a previous meeting 
which I myself shall certainly adopt in future. 


(I) Carcinoma in the Middle of the (Esophagus. 


J.T., male, aged 64, came to hospital April 3, 1928. Complained of food sticking after 
passing through the throat. Skiagram showed obstruction about the middle of the esophagus. 
Treatment was as follows: On May 8, 1928, after extraction of teeth and wsophagoscopy a 
Souttar’s tube was inserted. On June 26, i.e., after an interval of eight weeks, csophago- 
scopy Was again carried out and diathermy was employed; Souttar’s tube inserted. On 
August 7 (i.e., after an interval of seven weeks), diathermy; September 25 (interval of seven 
weeks), diathermy; November 13 (interval of seven weeks), diathermy; Souttar’s tube 
inserted. January 2, 1929 (interval of seven weeks), diathermy ;. Souttar’s tube still in 
position. February 12 (interval of six weeks), diathermy; Souttar’s tube displaced, another 
inserted. April 17 (interval of nine weeks), fibrous stricture dilated under morphine and 
scopolamine anesthesia. April 30 (interval of two weeks), diathermy under morphia, } gr. 

Before each application of diathermy, the stricture was dilated with Souttar’s dilators. 
lor diathermy, Teall and Wright's electrodes were used. 

Condition on April 25: Patient confined to bed—able to swallow fluids. Has bronchitis 
and is rapidly losing weight. 


May 16, 1929.—Patient died. Whole wsophagus removed with thoracic aorta. Lungs, 
all except apices, were involved by secondary growths. (Esophagus was patent (patient 
had been able to swallow up to the end). Lungs adherent to pleura. The growth was 
situated 3 to 4 in. above the stomach and was for 4 in. in extent, adherent to vertebre. The 
cesophageal wall was absent and replaced by dense fibrous tissue. The growth itself was 
exuberant and papillomatous. 


This case shows the failure of diathermy to effect a cure, but also illustrates how 
its use obviates the need for gastrotomy. Further, the case exemplifies the fact that 
by the employment of diathermy, a longer period of comfort is ensured than that 
obtained by the use of Souttar’s tube alone. 


(11) Carcinoma in the Upper End of the Gsophagus. 


Miss P., aged 59. Complained of pain in the epigastric region, half an hour after taking 
food; relieved completely by three weeks’ rest in bed and a diet of milk for the first week, 
milk, Bengers food, and milk pudding the second week, and milk, minced chicken and soups 
for the third week. Patient did not complain of dysphagia. Feb. 17, 1928: Examined by 
me. Complained of dysphagia, slight aphonia and pain in ears. Said she had only been 
able to swallow fluids for the previous week. On examination by indirect laryngoscopy, an 
accumulation of milk was seen at the mouth of the csophagus and there was a dentated 
swelling in the same position. A Jackson laryngoscope was introduced under local anesthesia 
and a tumour was found filling the upper end of the wsophagus. <A portion was removed and 
examined by Dr. F. B. Smith, of Harrogate, who reported ** Carcinoma—squamous in type.” 
Feb. 20, 1928: Four tubes of radon were introduced, each 1-6 em. in length and screened 
with 0-3 mm. of platinum. The exposure was 24 hours, and the strength of each needle 
was 10 millicuries. Tracheotomy was performed and a Hill’s stomach tube inserted. No 
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cedema of the larynx resulted. March 19: Tracheotomy tube removed, and Hill’s tube 
removed. Patient was able to swallow fish and bread and butter. March 21: Able to 
swallow meat. March 27: Unable to swallow meat—can only swallow bread and butter. 
March 30: Can only swallow fluids. April 4: Hill’s tube re-introduced. April 27: Hill’s 
tube removed ; patient can swallow bread and butter. May 7: Patient able to swallow 
toast. May 8: Radon—Tracheotomy—Hill’s tube. (4 needles, each needle 10 millicuries.) 
May 15: Hill’s tube and tracheotomy tube removed. May 25: Patient unable to swallow. 
Hill’s tube re-introduced and removed a week or so later. August 12: Patient died. A 
Hill’s tube had been re-introduced about a week before death. 


[The Papers read by Mr. HAROLD BARWELL, Dr. J. A. GrBB and' Mr. W. 8. 
THACKER NEVILLE will be published in the next issue of the Proceedings.| 














Section of Otology. 


[May 3, 1929. | 


Chronic Deafness Much Improved by the Use of a Catheter.— 
SOMERVILLE HASTINGS, M.S. (President).—-Miss F. first consulted me in February, 
1922, for deafness in the right ear, of twenty years’ duration, and in the left ear, of 
nine years’ duration. She complained of throbbing noises in each ear. The deafness 
was variable in degree and paracusis was marked. She had had a septal operation 
performed ten years previously, but was still a mouth breather. at night. I found 
both ear drums thinned and atrophic, and middle-ear deafness on each side. The tone 
range was normal, but the hearing for Politzer’s acoumeter, normally heard at about 
twenty-five feet, was, on the right, one inch, and on the left, three inches. I have 
seen this patient at frequent intervals since. She has used plaster over the lips at 
night, and a nasal spray, and is now breathing through her nose much better than 
before. She has had several courses of vaccines and I have on various occasions 
passed a Eustachian bougie, but without noting any improvement, and her hearing 
to-day is almost exactly what it was when I first saw her. I have catheterized both 
ears about twenty times, and have obtained almost without exception the following 
results: On the right there is no appreciable improvement, but on the left the 
hearing improves from three inches to about thirty-six inches, as measured by the 
acoumeter, and remains in this improved condition for about twenty-four hours. 
Occasionally, marked improvement in hearing results from yawning. 

Is this a suitable case for tympanic ventilation by the modified mastoid 
operation ? 

Discussion.—Sir JAMES DUNDAS-GRANT said that the important question was whether 
the membranes were relaxed. From the appearance of the left one, there seemed to be 
considerable relaxation, and results might be more lasting if that were counteracted by the 
application of contractile (not flexile) collodion. The right membrane was hidden by 
cerumen. 

Dr. P. WATSON-WILLIAMS said that when there was a fixed malleus the difficulty was 
that one tended to stretch the membrane in the effort to produce a more normal condition. 
This patient even found that she could auto-inflate her Eustachian tube, and then, as after 
catheterization, there was an improvement which lasted several hours. She seemed to fill 
the middle ear and then make tense the already flaccid part of the membrane. One could 
not overcome the flaccidity. A favourable result might be secured by removing the tympanum, 
or at least by establishing a permanent opening in the membrana tympani. The part 
played by the membrana tympani in hearing was relatively small. 

Mr. ALEX. R. TWEEDIE said he regarded the case as naso-pharyngeal in origin. The 
patient was of the narrow-faced type, with impaired nasal passages, an indolent action 
of the palate, and an indolent chronic rhinitis. Certainly the membrane was flaccid and 
lying against the long process of the incus, and the malleus was not normally mobile, but 
bearing in mind the report of so much improvement after inflation, he suggested that an 
intranasal operation (resection of the septum and removal of the middle turbinals) would 
afford a normal and constant aeration of the tympanum instead of that artificially and 
temporarily produced by inflation. 

Dr. DAN McKENZIE said that in operating on the mastoid or in the depths of the meatus, 
in the case of a dry middle ear, it was impossible to ensure that the operation wound would 
remain aseptic, though in a proportion of cases recovery would no doubt occur without serious 
suppuration. If suppuration should occur, they knew quite well what it meant. That was 
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the difficulty in operating on the middle ear in dry deafness. If it were possible to sterilize 
the deep meatus, he thought most of such cases could be operated upon with confidence, 
otherwise one must hesitate about undertaking them. 

The PRESIDENT said he regretted that there was cerumen present in the ears; he had not 
seen the patient for some months before the meeting. In this case the internal hearing 
was good. 


Facial Paralysis occurring during Mastoid Operation; Decompression 
of Facial Nerve ; Complete Recovery.—E. WatTson-WILLIAMS, M.C., Ch.M. 
D. M.S., female, aged 22, suffered from chronic left mastoid disease. 

July 18, 1928: Radical mastoid operation performed on ear in my presence. 
Before the end of the operation the left corneal reflex was lost, and at its conclusion 
paralysis of the left side of the face was observed. Two days later the paralysis 
was seen to be complete. There had been a question of direct damage during the 
operation, but inspection of the cavity negatived the idea that the nerve had been 
actually divided by an instrument. It seemed probable that the canal wall had 
been fractured, compressing the nerve directly (or from haemorrhage). 

In view of the poor recovery that often follows when the paralysis occurs during 
operation, on August 1, 1928, I cut away the wall of the canal over, in front of, and 
behind the nerve from the aditus, downwards for a distance of | em. In doing this the 
external semicircular canal was unfortunately exposed, and possibly damaged. A 
transverse fracture of the facial ridge was found at the level of the lower margin of the 
aditus. The nerve having been well freed, and no manifest discontinuity being dis- 
covered, a strip of temporal muscle was swung round and made to lie over the exposed 
part, and held in place by packing, after lining the whole wound with a skin graft. 
For several days there was intense vertigo—minimized by lying with the left ear 
uppermost—and nystagmus to the right. These disturbances gradually diminished, 
though ten days later the patient was very giddy on attempting to stand, and for 
several weeks there was giddiness on sudden turning of the head. Otherwise the 
convalescence was uneventful. An improvement in facial tone was seen in the middle 
of September (six weeks later) ; at the end of ten weeks there was voluntary movement 
of the corner of the mouth. In the middle of November the ear was completely 
healed, the labyrinth gave normal responses to caloric and rotatory tests, and all 
voluntary facial movements were normal. In January, 1929, emotional expression was 
again symmetrical. 


Discussion.—Mr. A. R. TWEEDIE asked what was the object of the muscle graft. 


The PRESIDENT said he had seen injury to the facial nerve on more than one occasion, 
but the pathology of the injury had never been so clear as in the case now shown. He 
understood that the object of the muscle graft was to prevent pressure on the nerve by 
sear tissue. 


Mr. E. WATSON-WILLIAMS, in reply, said that at the second operation he had cut away 
bone superficial to the facial nerve, and in front and behind, so that at the end the nerve 
was running along a bony ridge exposed at the bottom of the wound. The muscle strip was 
turned down to cover the nerve so as to protect it from trauma during convalescence, and to 
limit as far as possible the formation of scar tissue round it; if the nerve fibres had been 
crushed or divided, the chance of regeneration would be much diminished supposing that 
scar formation should be excessive. The muscle flap had been left attached above. 


Chronic Deafness.—H. NorMAN BarNeEtT, F.R.C.S.—E. S. Deafness 
and tinnitus since 1913, but much more marked for past three years. Has 
had various treatments abroad and in this country. Troubled by rheumatism 
in various forms, otherwise healthy. Examination showed both tympanic membranes 
to be affected, left more so than right; deflection of nasal septum but not sufficient 
to necessitate resection; chronic naso-pharyngitis also present. Hearing tests 
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showed slight nerve deafness on right side, and all air-borne sounds very much 
diminished in length and indistinct, left worse than right. 

Right: B.C. — 3: R. — : T.F. (256) — 15: W. 15: con. 8 ft., wh. 6 ft. 

Left: B.C. normal: R — : T.F. (256) -— 15: W. cdo: con. 6 ft., wh. 4 ft. 

Diagnosis.—Chronie middle-ear deafness. Predisposition, owing to deflection of 
nasal septum and chronic naso-pharyngitis. 

Treatment.—Four weeks’ vaporization with hot iodine vapour, ionization with 
potassium iodide, and re-education of centre by means of binaural speaking tube. 

Result—Halfway through treatment conversational range was: right 25 ft., 
left 18 ft.; whisper, 20 ft. and 14 ft. respectively. At end of course conversational 
range was practically normal. Tinnitus much better. 

She has not been seen for a year. 


Protrusion of the Meninges from the External Auditory Meatus, 
simulating Aural Polypus.—H. NoRMAN BARNETT, F.R.C.S.—Female patient, 
aged 33, in apparently good health. Had had scarlet fever in childhood: history 
of aural discharge, dating from early life. 

On examination, large polypoid mass found protruding from right external 
auditory meatus, with nothing to distinguish it from an ordinary polypus, except 
a very fine blood-vessel on the surface ; in view of the history, this opinion would be 
strengthened. 

Patient was admitted to hospital on February 24, 1929, and operated upon two days 
later. The mastoid route was adopted and the polypus examined at its entrance to the 
middle ear. It was found to be tubular, and, on slitting it, some clear fluid came away, 
thus confirming the origin of the protrusion. The tube was therefore followed, and was 
found to traverse the middle ear and enter the inner ear, where it pierced the skull 
und ended as a covering for a small brain abscess containing about an egg- 
spoonful of pus. This was drained and a tube left in. The mastoid bone was found 
to be diseased, and, as the functional structures of the middle ear had been destroyed 
by the meningeal protrusion, a complete mastoid operation was performed. Rise 
of temperature to 100-6° F. day following operation, but none afterwards. The tube 
and stitches were removed three days after operation, and convalescence pro- 
ceeded satisfactorily, except that partial facial paralysis developed from concussion, 
asa result of working close to the line of the nerve when the tube was being followed. 
This is diminishing under application of electrical massage. Case still under 
treatment. 

The course of events was, no doubt, an initial suppurative otitis media in early 
childhood, which infected the mastoid bone and spread, thus destroying the part 
where the meninges subsequently protruded. The history of the case affords another 
example of the wisdom of exploring the mastoid when there is a chronic incurable 
discharge from the middle ear, even if there be no other sign of mastoiditis. 

Discussion.—The PRESIDENT asked whether any labyrinth tests had been carried out, 
and where the protrusion of the meninges took place, also whether the labyrinth was 
destroyed. 

Mr. HAROLD K1sCH said that he had some difficulty in following out the course of events 
in this case: it was a rare condition. The exhibitor had said that the polypus was found 
to be tubular. and, on slitting it, some clear fluid came away, thus confirming the origin 
of the protrusion. He (the speaker) presumed that what was meant was that cerebrospinal 
fluid came away. What proof was there of that? Mr. Norman Barnett did not say if he 
put a probe up this tube, and it was difficult to understand, if the fluid was cerebrospinal, 
why it did not continue to flow, seeing that the tube was in connexion with the subdural 
space. Also, the exhibitor had said that the polypus went through the internal ear, through 
the petrous bone, and that it formed the outer wall of an abscess. But, if that were so, there 
should have been pus in the tube, not clear fluid. For a polypus to have come through and 
destroyed the internal ear it must have come through the petrous bone, an unusual occurrence. 
Describing the course of events, Mr. Norman Barnett had said that an initial suppu- 
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rative otitis media had infected the mastoid bone and had spread, thus destroying the part 
where the meninges subsequently protruded, and that the polypus came through the mastoid. 
It could not, however, come through the internal ear and the mastoid. It was difficult 
to understand how this could have been anything but an ordinary polypus. 

Mr. E. WATSON-WILLIAMS said that in the Bulletin d’Oto-rhino-laryngologie for 1924. 
there was a report of a similar case in which the suppurative process had destroyed the 
posterior wall of the inner ear, and direct communication had been established, so that 
cerebrospinal fluid passed through the posterior wall of the petrous bone, through an 
apparently carious internal tympanic wall, and out through a perforation in the tympanic 
membrane. The rcute taken by the disease in that case seemed to have been similar to that 
in the present one. 

Mr. NORMAN BARNETT, in reply, said that a few months ago he had reported a similar 
case' in which there was an ordinary temporo-sphenoidal abscess. The present case was 
different. There was destruction of a portion of the petrous part of the temporal bone. 
through which the membrane came. A probe was passed, and the fluid was found to be 
cerebrospinal. If the protrusion was an ordinary polypus, where did the pus in the abscess 
come from, and what was the origin of the clear fluid in the tubular protrusion? On tracing 
this protrusion inwards, one came to the meninges of the brain, with which it was continuous, 
and having examined that and gone further in, one found pus in the brain. Whether there 
was a septal margin cutting off the pus he did not know, but it was a small abscess and pus 
had not found its way into the tube, probably because cerebrospinal fluid came away more 
easily. [The PRESIDENT: The cerebrospinal fluid was coming from the meninges, not from 
the sinuses? It was ineningeal fluid which was coming out?; I presume so; I could not 
dogmatise. |Mr. TILLEY: Did Mr. Norman Barnett apply tests for cerebrospinal fluid ? 
No. 


DISCUSSION ON THE TREATMENT OF CHRONIC 
DEAFNESS. 


Chronic Deafness: Its Treatment and Prevention. 
By Haroup Kiscu, F.R.C.S. 


I propose to refer only to non-suppurative types of middle-ear deafness. 
Clinically, these cases may be divided into three groups, namely those in which the 
deafness is due to: (1) The results of attacks of acute inflammation ; (2) Eustachian 
tympanic catarrh ; (3) oto-sclerosis. Mixed forms, however, may occur. 

In (1) the deafness is caused by adhesions in the middle ear which obstruct the 
movements of the ossicles. The diagnosis is made on the history, on the appearances 
of the drum and middle ear, and on the absence of naso-pharyngeal catarrh. Two 
extra factors may add to the deafness in this group: a functional element, and a 
concomitant naso-pharyngeal catarrh. The functional element is important. It is 
by no means uncommon for patients to state that they have been completely deaf in 
one ear owing to a previous attack, adding that at the time of attack they had been 
told that hearing would be quite lost in that ear. The ears in these cases may be 
found, on examination, to have a considerable degree of hearing, but the patient, 
having ceased to listen, does not hear. These cases probably furnish an explanation 
of the results in cases of re-education of the hearing by such methods as the electro- 
phonoide ; aural massage and instruction to use the ear will often help. Occasionally 
both ears are involved, and then the condition simulates hysterical deafness. It is 
important to recognize the occurrence of a concomitant Eustachian catarrh, as the 
relief of this condition will materially aid the hearing. 

The treatment of the cases in this group consists in the prevention of deafness 
at the time of the acute attack. The hearing should be tested after the catarrh has 
subsided, and if it is not perfect, regular aural massage should be carried out. The 
ordinary treatment of the condition is by inflation of the middle ear and by aural 
massage, of which massage is the more important. 


1 Proceedings, 1929, xxii (Sect. Otol.), 23, 
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[ have had no help from fibrolysin or similar drugs. 

Should the ossicles be much bound down and hearing not improved by massage, 
removal of the incus can be tried. I always do this through the mastoid route. 
Considerable improvement in hearing has been obtained in three cases out of six. 
The difficulty is to estimate the amount of fixation of the stapes, as, if the stapes 
be firmly fixed, no improvement will result. 

(2) The Bustachian-tympanic Group.—This is of great importance as the group- 
to which the majority of cases of chronic deafness belong, and in which improvement 
can be obtained in a Jarge number of cases by rational treatment. The Eustachian 
tube is affected to a variable extent ; the pharyngeal orifice alone may be affected, or 
the inflammatory swelling may extend along the tube to the mucous membrane of 
the middle ear. The middle ear suffers by insufficient ventilation and difference in 
pressure on the two sides of the drum, resulting in changes in the middle ear causing 
deafness. The cause of the condition is the presence of naso-pharyngeal catarrh. 
Diagnosis is made from: (a) The history of the case; (b) the appearance of the 
drum ; (c) the appearance of the external auditory meatus; (d) the presence of 
naso-pharyngeal catarrh ; (e¢) the improvement which occurs on inflation and 
massage. Hearing may not be noticeably affected in all cases, but a feeling of 
clearness and alteration in tinnitus differentiates it from true oto-sclerosis, where no 
alteration occurs; (f) the usual tuning-fork tests. The treatment of the condition 
consists first in (a) that of the naso-pharyngeal catarrh and then in (>) local treatment 
of the tube and middle ear. 

It is impossible here to discuss the complete treatment of naso-pharyngeal catarrh, 
but I should like to make a few points: (1) The examination of adults at a nose, 
throat and ear clinic shows that of those who had not had their tonsils enucleated 
95% had septic tonsils—or the remains of tonsils—present. A minute amount of 
septic tonsil left may cause the continuance of catarrh. (2) A considerable number 
of adults have adenoids or the remains of adenoids present. (3) Chronic catarrh of 
the maxillary antrum is common. (4) Chronic catarrh of the frontal sinus is far 
more common than is usually supposed. (5) Ethmoidal and splenoidal disease 
accounts for a certain number of cases, and deflection of the nasal septum may be a 
factor in causing or maintaining nasal catarrh. The rectification of the septum is of 
little use unless the septic focus in the tonsils, or elsewhere, is dealt with. 
(6) Local treatment of the ear. A considerable percentage of these cases will show 
improvement immediately after operation and without any further treatment, but 
to obtain the best results, local treatment by inflation and massage should always be 
carried out. 

With regard to inflation, simple inflation of the ears is all that is required. In 
my experience the use of hot air or vapours gives no better results. 

Ionization, in my hands, has been of no use. As long ago as 1914, I treated a 
considerable number of cases by zinc ionization, using accurate controls, and I found 
no real advantage in the method. This was to be expected, as the transmission 
of ions through the tympanic membrane is physically unlikely. 

So-called re-education of the hearing is to my mind “ not proven.” 

I have used iodine intensively through the mouth in a large number of cases. 
Up to 30 minims of the French tincture have been given three times a day, but 1 
cannot say that I have found it of any practical use. Diathermy is still on trial. 
[t certainly helps to diminish the tinnitus in some cases. 

The basis of the treatment of this condition lies in the treatment of the naso- 
pharyngeal catarrh. 

Up to what age is one justified in removing septic tonsils or performing other 
nasal operations? The oldest patient whose tonsils 1 have deliberately removed 
on account of this condition, was aged 67, and the result fully justified the procedure. 
[ have removed tonsils in many cases in which the patient’s age was about 60 
and I have never regretted so doing. 
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With regard to operations on the ear for this condition: Many years ago I 
showed some cases betore the Section in which I had made an opening into the 
promontory and covered this opening immediately with a skin graft. The result 
was by no means unsatisfactory, but it is an operation of some difficulty, and, 
although no disaster occurred, it is obviously a procedure involving danger. I have 
also removed the incus in some of these cases, but, up to now, have not been satisfied 
with the results. 

(3) Finally, with regard to oto-sclerosis : This condition need only be mentioned 
here to differentiate it from the foregoing groups. The points of importance are : 
(1) Family history; (2) age and nature of onset; (3) appearances of the drum: 
(4) wide appearances of external meatus with absence of cerumen; (5) a wide 
Eustachian tube; (6) absence of naso-plaryngeal cataryh ; (7) complete absence of 
improvement by: massage and inflation; (6) usual tuning-fork tests. The treatment 
up to the present has been unsatisfactory. 

I now come to what is really the main object of my paper. Do we, as aurists, 
pay sufficient attention to the prevention of deafness? Do we, as teachers of 
clinical medicine, sufficiently impress on our students that certain kinds of deafness 
are preventable, and ought to be prevented? The two kinds to which, I refer are: 
(1) Deatness due to inflammation, and (2) deafness due to naso-pharyngeal catarrh. 
A great deal might be done by drawing the attention of students and practitioners 
to the necessity for ascertaining whether the hearing has been completely restored 
after acute attacks of inflammation, and to the methods that can be used for 
improving the hearing. In the Eustachian-tympanie group, every case of naso- 
pharyngeal catarrh should be looked upon as a potential case of deafness, and steps 
should be taken to deal with this catarrh, whether it be due to septic tonsils, 
adenoids, or nasal sinusitis. Any other contributory causes, such as damp housing 
or unfavourable climatic conditions, should be investigated. 


Chronic Deafness, 
By W. 8S. THACKER NEVILLE, F.R.C.S.Ed. 


In my practice in England, chronic deafness has been due to chronic suppurative 
otitis media, chronic catarrhal otitis media and oto-sclerosis. I have treated 
catarrhal otitis media with inflation of air: with hot air, using Mahu’s apparatus : 
with insufflations of oil of terebinth, balsam of Peru and tineture of benzoin 
vapourized (following Portmann); by massage of the tympanic membrane with an 
electric motor: by diathermy, and by ionization. 

In cases of chronic suppurative otitis media I have improved the hearing )y 
employing ionization with zinc sulphate and I employ this method in every case 
of chronic suppurative otitis media before operating. I have also, in a few cases, 
exposed the ears to ultra-violet light, using a quartz rod on a kromayer lamp or 
« speculum on a carbon lamp. Ina case of polypus I have used electrolysis with 
two needles and crystals of chromic acid. 

By this means I have improved the hearing without performing a mastoid 
operation. This adoption of physical methods does not mean that I rely on these 
methods alone. Hearing is frequently improved by excision of tonsils and by 
operations to cure sinusitis so as to remove a focus of infection. It is often 
necessary to correct a septal deviation and remove the hypertrophied part of 
« turbinate and to remove adenoids in adults. Until these surgical defects are 
corrected, and unti! dental sepsis is excluded, the adoption of physical methods 
is not to be considered. For example, one patient with otitis media and vertigo was 
treated with ionization, local ultra-violet rays and diathermy and his hearing 
for a watch increased from 14 in. to 14 in. Then the tonsils, which were septic, 
were removed, and the hearing increased to 40 in. The vertigo was due to a toxin 
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acting on the labyrinth and it disappeared almost completely after the tonsillectomy. 
In this paper, I propose to discuss the treatment for what seems to be a hopeless 
case of deafness, which I formerly would not have attempted to treat and in which 
the patient would consequently have resorted to non-medical electricians. 

For several years I have been treating such cases by means of diathermy applied 
to the ears. I have been guided in this by Lerroux-Roberts, and Hollender and 
Cottle. Hollender and Cottle published their article in the Archives of Otolaryngology, 
iii, April 3, 1926, at which date I procured the apparatus and began to watch its effect. 
Hollender and Cottle apply one electrode on the mastoid and the other on the cheek 
und have proved by experiments that when electrodes are placed on the external 
uuditory meatus there is an increase of temperature under the skin but only a very 
slight rise under the bone and under the muscle, but that when electrodes are placed 
on the mastoid and cheek there is a rise of temperature of two to three degrees in 
the tympanic cavity within five minutes, and furthermore, that the temperature rises 
to 100 F. under the bone and in the brain. 

The theory on which the use of diathermy is based is that by producing localized 
heat in deep tissues, the blood supply is augmented and this leads to the absorption 
of effusions, softening of exudates and fibrous tissue, and relaxation of muscle spasms. 

Besides following Hollender and Cottle’s technique, I have employed that of 
Lerroux-Robert who places electrodes in the meatus as well as on the mastoid. 
Following Lerroux-Robert, I have used this treatment in tubal catarrh. I have 
also used it in cases of acute exudative otitis media. This discussion is not 
concerned with that condition, but I shall quote one case to show that fluid is 
absorbed more quickly, and hearing improved more rapidly by this treatment than 
by catheterization alone. 

Lerroux-Robert says that diathermy is indicated in cicatricial otitis following 
suppuration and in adhesive otitis following an acute catarrhal otitis or chronic 
eatarrhal otitis with caleareous deposits. He considers that high frequency with 
vacuum electrodes acts on the subjective phenomena better than diathermy does. 
Lerroux-Robert says that just as diathermy acts on inflammatory thickenings and 
caleareous incrustations of large joints, so it will act on cicatrised and sclerosed 
tissues in the ear, rendering the cicatricial tissue soft and so allowing the ossicles 
partially to regain their mobility. 

The other methods which I employ in the treatment of chronic deafness, and, 
more especially, for that of tinnitus, are (1) the use of the Zund-Burguet apparatus 
and (2) ionization with sodium silicate applied with the negative pole. In the latter 
treatment I have followed Landry and Franquet, of Rheims, who, having tried both 
potassium iodide and sodium silicate have had better results with the second. | 
employ Friel’s speculum with a platinum electrode, 2 ma., negative pole. After 
ionization, the meatus is red and the vessels on the tympanic membrane stand 
out prominently. I have found hearing improved and tinvitus diminished under 
this treatment. 

Finally, I find that lip-reading can be learned by adults and that it renews the 
patient's interest in social life. Thus the re-educative treatment of Ziind-Burguet is 
carried out by human voices, for such a person will catch part of a sentence with the 
ears and visualize the rest. Lip-reading is psychologically beneficial in making a deaf 
person more cheerful, as he consequently ceases to be a recluse. Therefore I advise 
all my deaf patients to learn lip-reading, but they look on this as a last resort and 
often oppose the recommendation. 

The results obtained by the use of diathermy and the Ziind-Burguet apparatus 
may not be shown by improvement in response to the tuning-fork tests, but they are 
evidenced by such statements as “I can now hear a motor-car passing behind me in 
the street,” or “I could hear the front door bell ring,’ or “My friends say I am 
much better.” 
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Illustrative Cases. 
1.—Deafness : Improvement under zine ionization. 

5. D., a man aged 22, came in January, 1929, complaining of deafness and copious ear 
discharge of many years’ standing. Diagnosis: double suppurative otitis media, with 
polypus (left ear). A 60-in. watch was heard by the right ear at 3 in., and by the left ear on 
contact. Treatment: weekly ionization and zine sulphate, and electrolysis of polypus on 
two occasions and crystals of chromic acid on the granulation tissue; also with ultra-violet 
light from a carbon lamp, with a speculum in the ear. About ten treatments given. The 
result (March 19, 1929) was that the right ear was dry and the left ear moist. The right 
ear heard a 60-in. watch at 12 in., and the left ear heard it at 5 in. 


1I.—Deafness and giddiness: Cure effected by tensillectomy after improvement by 
diathermy, zine ionization and ultra-violet light. 

W. B. D., a man aged 42, complained of deafness in the left ear and giddiness. He 
heard a 60-in. watch at lin. Rinne, negative; Schwabach, 2” shortened. Diagnosis: otitis 
media with granulation tissue in posterior superior quadrant. Treatment: diathermy, ultra- 
violet light by means of a quartz rod on a Kromayer lamp, and, finally, zine ionization and 
acriviolet drops. Granulation tissue and discharge disappeared. Hearing for the 60-in. watch 
increased to 14 in. Rinne became positive. Then, as the tonsils contained pus, I performed 
tonsillectomy under local anesthesia, after which the hearing for the watch increased to 40 in. 


[TI.—Otosclerosis: Improvement by diathermy and Ziind-Burqguet electrophonoide. 

Mrs. J., aged 33, complained of deafness, tinnitus and giddiness. Mother deaf. Submucous 
resection of the septum in 1913. Tonsils normal. 

Hearing: a 60-in. watch was heard at 5 in. by the right ear, and at 1 in. by the left ear. 
Tuning-fork tests showed otosclerosis. Eustachian tubes were wide open. Treatment : 
diathermy and Ziind-Burguet electrophonoide. The patient wrote from London asking for the 
name of a specialist who could give the same treatment to one of her friends as she herself 
had found such great improvement. 

IV.—Mrs. 8. B., aged 45, complained of deafness and tinnitus. Tuning-fork tests showed 
middle-ear deafness. Eustachian tubes narrow. Nasal examination revealed chronic 
ethmoiditis. Treatment consisted in performing a double Sluder’s ethmoidectomy followed 
by Politzerization and diathermy, and finally by ionization with silicate of soda. These 
various forms of treatment extended over a long period. Before treatment, a 60-in. watch 
was heard at 84 in. by the right ear, and after treatment, at 10} in., and there was a great 
improvement with regard to the tinnitus after the ionization; the other forms of treatment did 
not affect the tinnitus at all. 

V.—Dr. M., aged 58, suffering from catarrhal otitis media, heard a 60-in. watch with the 
left ear at 24 in. The right ear was completely deaf. Rinne + 12, Schwabach, 2". High 
and low notes heard perfectly. The left ear was treated with catheter and insufitlation of 
vapours. The result was that the watch was heard at 42 in., but the treatment produced 
tinnitus which prevented the patient from sleeping. For this, diathermy was administered 
on one occasion and effected a cure. 


The Treatment of Deafness. 
By Dan McKenziz, M.D. 


The idea of trying medical diathermy first occurred to me when I learned that it 
was being used, apparently with benefit, in fibrositis and rheumatoid arthritis. The 
claim had even been made by Nagelschmidt that diathermy could dissolve articular 
concretions, and that under its influence sclerosed tissue became soft and supple. 

I ought perhaps to say that I do not claim to be the first to whom this idea 
occurred, for in our own country, as well as in France and America, a number of 
other investigators had been working along these lines before I began to do so. 

Medical diathermy consists, as you know, in the passage of a high frequency 
current between two flat electrodes, generally of equal size, the current being 
supplied by them to the body in such a way as merely to warm —not to injure—the 
tissues. For our purposes, two plate electrodes, an inch by an inch-and-a-half in 
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superficial area, are placed, one on the mastoid or auricle, and the other on the 
opposite cheek below the malar eminence, the electrodes being in such a position as 
to lie in parallel planes, or facing each other. If they lie obliquely so that one part 
of either plate is nearer to its neighbour than the rest of the plate, the skin is apt to 
get burned. 

The electrodes are wrapped in a thick pad of lint soaked in lukewarm saline 
solution (10%), and are held in place by a rubber-band round the head, supported, if 
necessary, by sandbags. Contact must be close and accurate. In order to obviate 
the consequences of vertigo the patient is best treated lying down. Séances last 
from twenty minutes to half an hour, and are repeated every day.or every other day 
for at least six times. If, at the end of the course, no improvement is obtained, the 
treatment is not continued. If improvement has taken place, the treatment has 
usually been stopped for some weeks and resumed again if the patient desires it. 
Or it may be given once a week for a prolonged period. French writers emphasize 
the advisability of brief, intensive courses followed by vacant intervals. Otherwise, 
it is said, a kind of “use and wont” is established and the symptoms remain 
unrelieved. 

This method is that which I have evolved for myself, but there are many other plans. 

The amount of current passing rarely exceeds 500 ma. and quite often it does 
not reach that figure on the meter. For one uses just that amount of current, 
whatever it may be, which gives rise to a comfortable sensation of warmth, and no 
more. Several precautions have to be taken, in addition to that mentioned above, 
in order to avoid scorching the skin. The current is raised from zero very slowly, 
the patient being asked to say when the warmth becomes perceptible, and to give 
warning at once if at any time he feels the skin under the electrodes becoming 
too hot. 

In addition to cutaneous sensations he should also pay attention to deep 
sensations. It sometimes happens, for example, that an aching is felt in the 
mastoid bone. If so, the temperature is probably too high, and the current should 
be reduced or even cut off for a few minutes. It is of course conceivable that the 
internal ear might be damaged by too high a temperature, although I have never 
heard of such an accident. 

The cutaneous sensibility, as a matter of fact, is the safest guide to the 
temperature of the deeper parts. That being so, the temperature of the moist pads 
under the electrodes is important. For if the pads when first applied are very hot, 
the skin temperature becomes unbearable before the internal structures are sufficiently 
warmed. On the other hand, if the pads are too cold, the deep structures may 
perhaps become dangerously hot before the skin gives any warning. 

The heating of the tissues, by the way, in the path of the current is cumulative, 
that is to say, the temperature keeps on rising throughout the séance, but it does 
so very slowly: so slowly, indeed, that at the ordinary sittings it never even 
approximates to a dangerous height. A thermometer placed inside the mouth and 
under the cheek electrode, towards the end of the usual sitting, registers only 
between 101° and 102° F. 

Finally, the patient is not allowed to touch the apparatus when it is in action, 
and he should never be left alone. 

Immediately following the sitting, an increase in the tinnitus is frequently 
complained of, but experience shows this to be a not unfavourable sign in most 
cases. (We refer again to this later on.) Some vertigo is also usual and the patient 
had better remain lying still for a few minutes after the current is cut off. On 
several occasions a typical acute coryza has appeared during the course of the 
diathermy applications and the suspicion has occurred to me that the warming 
might have lowered the patient's resistance. 

Results.—The following figures are obtained from an analysis of forty-six cases 
treated during the last eighteen months. The majority were of the dry progressive 
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type, simply because this type supplies us with most of our cases; but I wish to 
emphasize the fact that the treatment was symptomatic, that is to say, it was not 
confined to any one type or class of case. | admit that some selection was made, 
.g., 16 did not seem worth while to try diathermy in cases of senile deafness, and 
I did not include any suppurating ears, also I confess I have been timid about trying 
it in the Méniére syndrome, although French observers report benefit in that group. 

In five of the forty-six cases the deafness and tinnitus “entirely disappeared” after 
from two to six séances. In four of these, the symptoms existed for a few weeks or 
months only, but in one they had been present for five years. In this case the 
hearing before treatment was 22 ft. for the voice in one ear, and 3 ft. in the other; 
the tuning-fork at the meatus being — 21 in. and — 23 in. respectively. There was no 
tinnitus. In three of the others there was tinnitus, in one of these it had followed 
acute antro-tympanic suppuration and a cortical mastoid operation. 

‘Great improvement ” was obtained in five also. The duration in those was two 
months, nine months, five years, seven years, and ten years, respectively. The 
improvement in hearing was striking, and in one seems to be still progressing under 
« continuation of the diathermy. In this case intravenous iodine was also tried 
(see later). 

In this group also, as in the last, the best results were obtained when the disease 
was of short standing. 

These numbers taken together show 20% of improvement. 

I may say that all the cases were tested before and after inflation and the 
results noted before diathermy was tried. In most, but not in all, improvement 
after inflation proved to foreshadow improvement after diathermy. 

Of the remaining thirty-six cases, thirteen showed some temporary improvement, 
twenty-one showed no improvement, and in two the tinnitus was made so much 
louder by the diathermy that the patients declined to proceed with the treatment. 

The average duration of the symptoms in the “temporary improvement” group 
was much less than that in the “no improvement” group. Anomalies, however, 
were encountered. Thus, two cases of two weeks’ and three weeks’ duration showed 
“no improvement,” in one the patient complained of the “ numb” feeling that often 
marks the early stages of a progressive deafness before serious loss of hearing appears, 
a sensation usually amenable to treatment by diathermy. Another anomalous case 
showed “ cure” in one ear and “no improvement ”’ in the other, although both were 
only affected slightly and for a short time. 

The lesson to be learned from these results as a whole is that we should counsel 
practitioners to watch for the onset or continuance of deafness and tinnitus after colds 
in the head, influenza, and so on, as well as after acute otitis media, and to submit 
patients so affected to the action of diathermy during the early weeks of the symptoms. 

As to the effect of diathermy upon continuous intractable tinnitus, a few words 
may be said. The noise, as we have seen, is often louder after the exposure, but 
it usually subsides in an hour or so, to be followed frequently, though not invariably, 
by a quietening that lasts sometimes for twelve hours at atime. The general effect 
is a much greater variation in the obtrusiveness of the sound. At times it is as 
loud as ever, or louder. At other times, it becomes so stilled as to be almost 
inaudible. The effect varies widely in different individuals and I have been unable 
to discover why. I may add that the intervals of unusual quiescence are very 
welcome to patients who have been suffering from the distressing symptom for any 
length of time. I have not come across any case, however, in which loud, long- 
standing tinnitus has been cured, but many patients find even the very moderate 
improvement which they experience grateful and encouraging. 

Patients have sometimes observed that the diathermy has made the noises worse 
and the hearing better. 

My second report concerns the intravenous injection of massive doses of collosol 
iodine, suggested to me, about nine months ago, by Dr. H. I. Shaheen Bey, 
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of Cairo, who reported that he had obtained encouraging results in chronic dry 
deafness and tinnitus. 

The treatment sounds rather heroic, from 200 to 400 c.c. (6 to 13 oz.) of 
collosol iodine being run into a vein once a week as in transfusion. But, curiously 
enough, it seems to produce no apparent general effects. There is no sign of shock, 
e.g., rigors and pyrexia, as with so many other intravenous remedies ; there is no 
subsequent iodism, and we soon found that it was quite safe to let the patients 
return home immediately after each injection. The iodine seems to pass through 
the body in the colloidal state, as no blue coloration was obtained when testing 
the urine with starch, subsequent to the administration. 

An unforeseen difficulty did arise, however, and in several cases it proved to be 
so great as to lead to a discontinuance of the treatment. This was, that in two or 
three cases the intravenous administration was promptly followed by coagulation in 
the veins selected, just like that which occurs in the injection treatment of varicose 
veins. Thus one superficial vein after another became blocked; as we were driven to 
seek new avenues, until there were no more available. I should be glad to hear of 
any method of preventing the coagulation, as it put a stop to an extensive trial 
of the remedy. Warming the liquid was tried, and flushing through the vein with 
normal saline after the iodine had passed in, but neither was successful in preventing it. 

Seven cases were completed, each having a weekly injection of gradually 
increasing doses. Two of them were subsequently treated with diathermy also, one 
with definite and apparently progressive improvement, as already noted, the other 
without any change. 

Of the other five, two showed improvement. A report of the tests of one of these 
taken at the Central Throat and Ear Hospital, is appended. 

The intravenous injection of such large quantities is not easy. It takes up a 
considerable amount of time, and the running in of the liquid has to be carefully 
watched But it seems to be worthy of further trial. As with diathermy, early 
cases seem to answer best, but that, so far, is all that one can say. 


ResuLTs oF HEARING TESTS BEFORE AND AFTER ‘TREATMENT WITH CoLLosol Iopine, 


Miss P., aged 17. Injections.—-March 23, 1928. 40 c.c.; March 31, 80 c.c.; April 7, 120 c.c.; April 14, 
200 c.« \pril 22, 200 c.c.; April 28, 200 c.c. 





Before injections (19,3,28) After injections (5.5.28) 
Right ear Left car Right ear Left ear 
Wate a ‘ Contact only ue Contact only owe $ in. rr 4 in. 
Whisper a 16 in. ee 6 in. aa 12 in. _ 18 in. 
Conversational voice 14 ft. = 1} ft. ie 25 ft.! 25 ft. 
{ir conduction we 1] — 36 om 5 i 15 
Bone conduction ... + 18 + 18 a +e 13 


| These tests had to be applied in the out-patient department where there was not sufficient room and 
where there were extraneous boises. 


Mr. H. Norman Barnett said that, in the majority of cases, chronic deafness 
was not caused either by nerve degeneration or by established otosclerosis—conditions 
lor which, so far as present knowledge went, no treatment was of real benefit—but 
was due to affection of the middle ear unconnected with bony ankylosis. For example, 
in a recent series of 100 cases in private practice, not one was a case of otosclerosis, 
and out of 138 hospital cases, only five were of that nature. The condition of the 
tympanum leading to middle-ear deafness might be due to (1) long antecedent middle- 
ear suppuration, (2) infection from septic tonsils, (3) obstructed airway from deflected 
nasal septum or enlarged turbinates, (4) naso-pharyngeal affections. 

One had to be guided by deduction and inference, and by the clinical picture, 
rather than by pathological specimens. The condition, when due to non-bony 
adhesions, could not be easily demonstrated post mortem; the preparation of the 
specimen might in itself involve the breaking down of the adhesions. Deduction and 
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inference were not difficult, however, if we remembered what frequently took place 
during an ordinary cold : how affections of the Eustachian tube and the middle ear 
resulted in temporary deafness, and how infections of the middle ear occurred in 
association with tonsillar or pharyngeal inflammation. 

The essential objects of treatment were (1) the reabsorption of the products of 
chronic inflammation in the tympanum, and (2) the re-education of the dormant 
centre of hearing. 

After surgical treatment, if necessary, of tonsils, nasal septum or turbinate bones, 
vaporized iodine with camphor and carbolic acid at a fairly high temperature was 
passed into the tympanum through a Eustachian catheter. He had recently used 
sodium silicate (5 per cent.) as an alternative to iodine in some obstinate cases, but 
was not, so far, convinced that it had any advantage over iodine. 

The treatment by medicated vapour had fallen into disrepute for the following 
reasons: (1) The septic or obstructive conditions were frequently not removed 
beforehand, (2) the vapors were often unsuitable, or were used cold and damp 
instead of hot and dry, (3) treatment was not sufficiently long or continuous, and 
(4) re-education of the hearing centre was not combined with the treatment of the 
tympanum. The object of ionization, like that of vaporization, was resolution of 
inflammatory products. Iodide of potassium or the French tincture was used for the 
negative pole, and sodium chloride for the positive. Since the publication of the 
experiments of Landry and Franquet, of Rheims, he (the speaker) had also used 
silicon, but with no improvement in results. These experiments were, however, 
important, as they appeared to demonstrate that the drug chosen might be 
introduced into the tissues in a nascent and pure condition. The application might 
be either in the external auditory meatus, or over the mastoid process: personally, 
he obtained better results from the latter position. 

Re-education of the centre was carried out by means of a binaural speaking-tube 
into which the patient read aloud, or through which he listened to someone speaking 

-during a ten minutes’ “sitting ’’ three times a day. Little or no stimulation by 
sound had reached the centre for years in many of these cases, and the best re- 
education medium was the human voice. The removal of the obstructing media 
was not sufficient, because the power of interpreting sounds had become dormant. 

To break down adhesions and to promote elasticity of the tympanic membrane, 
oto-massage was employed; the stroke of the piston should not be too long, and the 
application should be brief at each sitting. 

In a comparatively recent series of 100 cases taken in order of index cards, and 
not, therefore, picked in any way, 96 per cent. were cured or much improved, 3 per 
cent. were only slightly improved, and 1 per cent. was not improved at all. In this 
case, after several unusual mental shocks the patient's nervous system was abnormal. 

With regard to radiological examination of the bony labyrinth, while we were 
not yet in a position to state dogmatically that a skiagram showing osteoporosis 
atforded a proof that otosclerosis was present, and excluded the diagnosis of middle- 
ear deafness, or vice versa, the weight of evidence pointed in that direction. Ina 
series of cases at the Bath Ear, Nose and Throat Hospital recently investigated by 
Dr. Forgan Grant, who employed the technique of Dr. Graham Hodgson, it was 
found that in those cases in which middle-ear deafness was clinically diagnosed, the 
bone of the labyrinth was normal, while those in which otosclerosis was diagnosed 
showed osteoporosis. 

It would be an aid to clear thinking (1) if the term “ otosclerosis "’ was no longer 
used to designate a condition of osteoporosis, and (2) if otosclerosis was regarded as 
a disease of the labyrinth, since it was improbable that any of the tympanic structures 
were involved—with the single exception of part of the base of the stapes. The 
term ‘‘ middle-ear deafness ’’ could thus be reserved for the condition which affected 
the structures of the middle ear only, and there would be no suspicion that otosclerosis 


was implied. 
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Mr. E. Watson-Williams said that he had two points to bring forward. The 
first was to ask Members to try the administration of parathyroid gland in cases of 
otosclerosis. About eighteen months ago he had noticed that one of his otosclerotic 
patients suffered from bad chilblains. On his questioning his next three otosclerotic 
patients, they all said that they suffered very much from chilblains. Without 
professing to understand disturbances of calcium metabolism, he thought there might 
be some connexion between the osteoporosis and the “ chilblain diathesis,” and he 
therefore began to give parathyroid gland to two of these patients. The first result 
was that the chilblains were cured, but, later, both patients stated that the tinnitus 
was much diminished. This opened a new field to him, for up to that time he had 
found nothing which exercised a really beneficial effect on the tinnitus due to oto- 
sclerosis. He had recently published a paper’ giving the results of treatment of a 
number of cases, all of them typical cases in which no one would dispute the diagnosis, 
and all had been under observation for at least six months since the report contained 
in that paper. The dose he used was a grain and a half daily, in three doses—or for 
a big man two grains—of Armour’s preparation (dried gland). The “ official” dose 
was vy gr. He began in all cases with a small dose, and, finding tolerance, rapidly 
increased to the dose mentioned ; the small doses appeared to produce little effect on 
the symptoms of otosclerosis. The larger doses did not produce unsatisfactory 
symptoms, though in several cases the treatment had to be intermitted on account 
of earache, and in one or two, flushing was complained of, after taking the tablets. 
In a certain number the effect seemed to diminish after three or four months’ 
treatment; he then found that a small dose of calcium glycero-phosphate was 
useful. It was interesting to note that several patients whose treatment he had 
stopped because they did not appear to be getting benefit, all returned asking that it 
might be resumed, as they felt better in themselves, and thought they definitely 
heard better during the course. 

This led to his second point. Deafness was a symptom. The only useful test 
of clinical success in treatment was that, for ordinary conversation, patients and 
their friends were sure that they heard better. So often patients seemed to 
hear tuning forks, acoumeters, etc., much better after treatment; yet if ordinary 
conversation was no better heard, the treatment had been of no practical value, at 
all events to the patients. On the other hand, many patients seemed to hear no 
better by the ordinary consulting-room tests, yet they and their friends thought 
that the hearing was definitely improved; for example, the habit of saying ‘ What?” 
might be dropped. In such eases, in spite of an apparently negative result indicated 
by the tests, the patient had received real benefit. 

Did those who used elaborate apparatus make any tests to exclude the psychic 
effect that the latter might produce? For example, had anyone treated a series 
of patients with the apparatus concealed from the patients by being in another 
room ? 

Mr. G. Cathcart : As one who knows personally the heavy handicap of chronic 
deafness, I am delighted to observe how much time is being devoted to-day to 
considering the treatment of this malady as opposed to the lengthy discussions of 
the pathology of deafness to which we have in the past listened so often and which 
have not advanced the treatment of deafness in the least, but have only led those 
whose chief aim is to advance the study of pathology to say that it is useless to 
attempt the treatment of chronic deafness. 

I will add to this discussion a few words on a method of treating chronic 
deafness to which I have devoted much time during several years past, namely, the 
Ziind-Burguet electrophonoide method. 

Looking through my case records I find that I have treated a total of 623 cases 


1 Lancet, 1929, (i), 814. 
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of chronic deafness by this method alone. These 623 cases are divided as follows : 
209, chronic otitis media ; 158, nerve deafness ; 172, otosclerosis, and 84 mixed 
deafness. These sub-divisions are admittedly arbitrary to a certain extent, and 
other otologists might classify the cases somewhat differently. Nevertheless, they 
were all cases of chronic deafness which had not been alleviated by the ordinary 
methods of treatment. My results are as follows: 

Of the 209 cases of chronic otitis media, 141 were improved and 68 showed an 
improvement so slight as not to warrant continuation of the treatment; of the 
158 cases of nerve deafness, 116 were improved and 42 showed little or no improve- 
ment ; of the 172 cases of otosclerosis, 90 were improved and 82 showed too slight 
improvement to warrant continuance, and of 84 cases of mixed deafness, 49 were 
improved and 35 showed little or no improvement. Thus, out of a total of 623 cases 
of chronic deafness of various types, 396 were improved after treatment by the 
electrophonoide method and 227 cases either did not improve or improved so little 
that treatment was not continued. The percentage of improvement after treatment 
by the electrophonoide method is therefore 63-56, 


Mr. Somerville Hastings (President) said that the public expected a great deal 
to be done in the treatment of chronic deafness, and otologists did thier best to meet 
that demand. He had been impressed by the difficulties encountered in the estimation 
of hearing. Mr. Thacker Neville had reported cases in which he had been unable to 
find improvement in hearing, yet the patients themselves were convinced that they 
were better. This discrepancy was probably due to the method of testing. He (the 
speaker) had found cases in which, tested by watch or acumeter, there was considerable 
improvement, but the patients were not satisfied, because, they said, they did not 
hear better. A more reliable method was required for estimating hearing capacity. 


Mr. A. Lowndes Yates said that in this discussion no speaker had commented 
on the condition of the external ear. 

Wax was frequently absent from the external auditory meatus in cases of chronic 
deafness, and if one selected 100 cases in which wax was absent and 100 cases in 
which wax was present, it was generally possible to say that the percentage of cases 
who would get well was very greatly higher in the group among those with wax in 
the ears than among those in which wax was absent. If wax was present in excess, 
it was the exception rather than the rule to find that on removal of the wax the 
hearing did not return to normal. The theory which fitted these facts was that 
the wax acted by preventing evaporation from the middle ear and that, if wax was 
absent and mucus was present in the middle ear, the mucus became more viscid as 
a result of evaporation, and the deafness was correspondingly increased. 

He had obtained no benefit in his cases from ionization of the external auditory 
meatus, but ionization of the Eustachian tubes often yielded excellent results. 

Mr. Watson-Williams had drawn attention to the calcium metabolism in 
otosclerosis. The blood-clotting time had been taken in a considerable number 
of these cases by himself and others, and it might be of interest to mention that this 
was found to be raised and also that there was, as a rule, an increase in the calcium 
content of the blood. The general administration of ultra-violet light had, in some 
cases, improved the calcium content and the clotting time, but although this was 
evidence that there was some alteration in the calcium metabolism there was some 
difficulty in arriving at the nature of this alteration. 

In cases of chronic deafness the chief difficulty appeared to be to find out which 
were in the period of curability and which had passed this period, for the clinical 
signs and symptoms were very similar in both groups and at present there existed 
no criterion, in cases of chronic deafness, as to which cases were likely to be cured. 

















Section of Laryngology. 
SUMMER MEETING (continued.) 


[June 7, 1929.) 


The Present Treatment of Inflammation in the Maxillary 
Antrum and Frontal Sinus. 


By Harotp BarRwWELL, F.R.C.S. 


THE principles underlying any rational method of treating suppuration in this 
and other nasal sinuses, have only slowly been appreciated. The essential point is 
to secure unimpeded—and usually permanently unimpeded—drainage of the affected 
cavity into the nose. The walls of the cavity are rigid and cannot contract; 
packing is consequently useless, and only interferes with drainage. Cure takes place 
by regeneration of the epithelial lining; curetting therefore does more harm than 
good, and strong antiseptics are also harmful ; large polypi, which are rare, may be 
removed, but epithelial swelling and small polypoid thickenings disappear when 
unrestricted drainage has been established. The drainage opening into the nose 
should be so made as to be permanent, for an antrum once damaged by suppuration 
is liable to recurrence of the inflammation after a cold or an attack of influenza, and 
if the artificial opening has closed meanwhile, the patient will get his old trouble all 
over again. This was one of the disadvantages of alveolar drainage, and the chief 
cause of trouble after the intranasal operation has been the closure of an- opening 
which has been too small: Nature’s efforts to close a man-made opening are as 
remarkable as her success in maintaining an aperture which the surgeon desires 
to obliterate. 

For frontal sinusitis, I, personally, perform fewer operations than I did 


fifteen or twenty years ago; probably I am more conservative, but I also 
think that the type of the disease has changed to some extent, and that frontal 
sinusitis is less virulent than it was then and shows a greater tendency to 
spontaneous cure. 

Of acute inflammation, there are all grades of severity, for the sinuses participate 
in the production of the secretion of any acute coryza, and it is only when the 
outflow is at all impeded by swelling at the ostium or in the nares, that localizing 
symptoms occur. In all but the mildest cases of antral inflammation the cavity 


should be washed out. I use a Lichtwitz trocar under the inferior turbinal, which 
has the advantage that the little puncture can nearly always be found again at 
a subsequent tapping. For washing out I employ normal saline solution coloured 
to a pale sherry yellow with tincture of iodine; I do not believe that it matters 
much what fluid is used, so long as it is unirritating, but when the discharge is very 
thick, I first introduce a drachm or two of hydrogen peroxide. Occasionally the 
symptoms of retention are relieved by one lavage, as has been the case in my own 
person, but more often the lavage must be repeated at twenty-four or forty-eight-hour 
intervals up to six, eight or more times, to effect a cure. If the symptoms are not 
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definitely improved after two or three tappings, or if there is a history of previous 
attacks or one suggestive of latent chronic disease, I have no hesitation in advising the 
establishment of a permanent intranasal opening under anesthesia; many patients 
prefer this to repeated tapping without the certainty of final cure, and with the 
possibility of a recurrence of the trouble in the event of another severe cold. 
I make the intranasal opening with a Tilley’s burr and Hartmann’s and Ostrum’s 
forceps. Unless the nasal passage is narrow and cramped, I spare the anterior end 
of the inferior turbinal, which is a valuable part of the mechanism of the nose; 
I make the opening a very large one, removing the greater part of the antronasal 
wall and, though I make the removal well down to the floor, I do not think that this 
is so important as it is sometimes said to be, for people do not pass their lives in 
a rigidly erect position. I reserve the operation through the canine fossa for the 
worst cases of foul discharge, for those caused by extraction of teeth in which there 
is a likelihood that there may be necrosis or a fragment of loose bone in the antral 
cavity, and for rare cases in which the skiagram suggests the presence of a partition 
subdividing the antrum. This latter operation has the advantage, in very septic 
cases, of affording drainage by two routes; by the intranasal method one is draining 
into a naris which itself is often at first completely obstructed. Of after-treatment 
I use as little as possible; after twenty-four hours I introduce a little ten-volume 
peroxide of hydrogen, diluted with an equal quantity of warm water, into the naris 
with a pipette or a spray three or four times a day. In some cases it is unnecessary 
ever to do anything more than this; if thick discharge collects in the nose, or if 
there is unpleasant taste or smell, the nose may be gently syringed with a warm 
saline lotion, but not before the lapse of three or four days. I usually order this at 
the end of a week, and the patient may continue its use for several weeks; with 
a really large intranasal opening there is rarely any stagnation in the antrum, and it 
is seldom necessary to introduce a cannula into it for washing out. When the 
canine fossa has been opened, a mouth-wash is necessary after food; the incision 
usually closes readily and sutures are undesirable as interfering with drainage and 
tending to produce swelling of the cheek. I have rarely seen failure to close 
except occasionally in old and edentulous patients with great absorption of the 
alveolus. 

In acute frontal sinusitis with much pain, if steam-inhalations and adrenalin fail, 
amputation of the anterior end of the middle turbinal will usually give relief. 
If a cannula can be passed and the sinus washed out, this may be done, but it is 
more often impossible in recent acute cases. Incidentally, supra-orbital pain is very 
often due to antral suppuration in cases which show no evidence of involvement of 
the frontal sinus. It is very rarely that acute frontal sinusitis requires external 
operation, which is only called for when signs of external abscess-formation occur. 
In most cases of chronic suppuration in the frontal sinus, an intranasal operation is 
sufficient ; I use Watson-Williams’s rasps to enlarge the opening into the cavity, and 
I open up the anterior ethmoidal cells and pay special attention to Mosher’s cells 
beneath the agger nasi. I do not often obtain complete cessation of all discharge in 
cases of long standing, but it is greatly diminished and there is usually relief of all 
other symptoms. [f this does not follow, or if there is external abscess or fistula, 
an external operation is performed. I have gone back to the operation I used to 
perform before the vogue of Killian’s method, i.e., opening the sinus through the 
floor, but I now remove the entire floor and I prolong the incision downwards over 
the nasal process so as to obtain good access to the infundibulum and anterior 
ethmoidal cells. I use no packing or drainage-tube from the sinus into the nares, 
for I believe that these do not assist drainage through a bony channel, and that they 
tend to increase granulation and subsequent contraction. This is, I believe, essentially 
the operation so well described by Mr. Walter Howarth; it gives good results and 
causes very little deformity. 
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If I have seemed to be dogmatic, I have not felt so, but I wished to give a brief 
summary of the technique I employ at the present time, in the hope of eliciting the 
opinions and methods of others, to our mutual advantage. 


Discussion.—Mr. H. BELL TAWSE (President) said he was so much in agreement with 
what Mr. Barwell said in his paper that little was left to comment upon. When he was 
house-surgeon to Mr. Tilley, that gentleman was doing the Caldwell-Luc operation in nearly 
every case. He (the speaker) carried on with it for two or three years. But in the great 
majority of cases it seemed unnecessary to open the canine fossa. Since then he had 
employed the intranasal operation. In practically every case the discharge ceased, and if it 
did not, he thought the trouble was in the ethmoid, some suppurating ethmoidal cells having 
been overlooked. In his experience it was most unusual to find disease in the antrum 
sufficient to justify operation through the canine fossa. Was there any reason why this 
operation should not follow the intranasal one if necessary ? 

It was a most difficult thing to keep the opening into the antrum patent unless one 
removed the anterior end of the inferior turbinal. Sometimes, without removing it, one 
obtained a brilliant result, but in most cases if some of it was not removed, the opening 
contracted. Moreover, such limited removal caused no disadvantage. Many years ago he 
had frequently seen the whole inferior turbinal removed with a spokeshave, and nothing 
untoward seemed to follow, but he did not advocate such wholesale removal; it was quite 
unnecessary. Why not remove a portion to ensure a large opening into the antrum ? 


Mr. HERBERT TILLEY said that he agreed with the general principles which Mr. Barwell 
had laid down in his paper. His own experience went back to the days when affections of the 
frontal sinus, from the surgical point of view, were scarcely known. 

He had seen a number of cases of chronic suppuration for which, in those earlier days, he 
advised an external operation on the diseased sinus, but for various reasons the patients would 
not or could not undergo the treatment. Some of these patients he had seen intermittently 
for from twenty to thirty years, and they were in good health to-day. He could refer to 
at least a dozen patients who had had suppuration of each sinus during that time ; they were 
now old people, and the discharge was practically negligible and the feared and predicted 
complications had never eventuated. 

As to the maxillary antrum, he did not find it necessary to do the Caldwell-Luc operation 
more than once or twice a year, while every fortnight or three weeks he performed the 
intranasal operation. What was the principle of selection? If there was a chronic dental 
infection, in which the main focus of sepsis is situated on the alveolar floor of the antrum, it 
would be wiser to do a Caldwell-Luc operation. If in such cases one confined oneself to the 
intranasal route, the septic focus on the floor might escape removal. He also advised 
the canine fossa route when there was extensive ethmoidal disease, because in such 
circumstances there was nearly always co-existing polypoid degeneration of the antral mucous 
membrane. 

A common post-operation complication of an antral operation was the formation of 
a limpet-shell crust, which became offensive, and the patient had difficulty in removing it. 
No one method which he had used for the cure of this condition had been universally 
successful. 

Mr. Barwell had spoken of the granulation tissue which formed and cicatrized after the 
scraping out of the antral mucous membrane. Such cicatrized granulation tissue might 
almost fill the antrum. This had been pointed out by himself (the speaker) in 1902, and 
also by Moure, of Bordeaux. 

In the case of the frontal sinus, if a patient with a chronic suppuration refused operation, 
one would not necessarily give a gloomy prognosis, because long experience proved that 
many of these patients experienced nothing more than the inconvenience of the discharge. 
He now performed only two or three external operations a year, and preferred the intra- 
nasal route whenever possible. Now and then, however, even the provision of free drainage 
did not prevent the patient having headaches, and the reason was that in some cases the 
sinus cavity was subdivided by incomplete septa into smaller recesses with inefficient 
drainage. If the external route was chosen, the method introduced by Mr. Howarth 
gave the best surgical and esthetic results. 


Mr. T. B. LAYTON said that he was almost completely in agreement with what Mr. 
Barwell had said. He himself was still more conservative with regard to the frontal sinus 
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but possibly less so with regard to the maxillary one. Excluding cases which had been 
complicated by orbital abscess, or cellulitis, he had operated by the external route only three 
times during a period of ten years, and, on each occasion, on account of headache. Nor did he 
believe that the set operations by the internal route were necessary. He meant those 
operations in which the fronto-nasal duct was enlarged by some form of burr. He thought 
that the essential thing in disease of the frontal sinus, was to decide which little piece of 
mucous membrane, with its underlying bone, was obstructing the fronto-nasal duct where 
it entered the nose, to remove this little piece and to remove this only. 

He wished to cavil at Mr. Barwell’s term “ amputating the front end of the middle 
turbinal.”’ It was not the free rounded piece which mattered, but only the piece attached to 
the lateral wall of the nasal fossa. He himself tried not to amputate, but to leave the free 
anterior end, because he thought the surgeon should conserve every possible scrap of the 
lining of the nose. 

For the same reason, there was as much advantage when operating on the maxillary 
sinus, in leaving the anterior end of the inferior turbinal as in leaving the posterior part. 
This was a reason for performing the sublabial—rather than the intra-nasal—operation, when 
one could not obtain healing of the maxillary sinus well by repeatedly washing it out. He 
usually performed Denker’s operation, because one was able thereby to make a larger 
opening and to bring this further forward so as to conserve the inferior turbinal. With this 
he always associated Hajek’s flap, as the turning of this downwards was valuable in preventing 
the hole from closing up. 


Dr. P. WATSON-WILLIAMS said he objected to using a burr in doing the per-nasal 
operation, unless it was guarded behind ; he always used the special frontal sinus rasp, smooth 
at back and sides. This only rasped the bone and mucous membrane in front, it never acted 
like a burr in removing the mucous membrane all round. The burr offered no advantage 
during subsequent healing, as, although there was a larger opening, it always closed up. 

The three sections exhibited on the screen [slides shown] were from a case of antral 
sinusitis of ten years’ duration, the specimen being taken from pieces of mucosa removed 
in the course of per-nasal operation. There were no metastases, but the patient had a psycho- 
neurosis of a very typical character, suggesting a chronic sinusitis. The sub-epithelium was 
cedematous, and there was much polypoid degeneration, without definite polypi in the mucosa. 
The surface epithelium was profusely infected with streptococci, Staphylococcus awreus 
and Bacillus mallei—and, in one of the slides, the invasion of lymph-vessels and the tissues 
around them by Gram-stained pyogenic cocci—were clearly seen, though the organisms were 
sparse. These bacterial invasions of the mucous membrane could not be removed by antiseptic 
washings of the sinus. 


Sir JAMES DUNDAS-GRANT said that supra-orbital pain was not caused only by affections 
of the frontal sinus. He had once brought forward three cases of supra-orbital pain due, in 
the first case, to disease of the frontal sinus, in the second, to disease of the maxillary sinus, 
and in the third, to disease of the sphenoidal sinus. Therefore, if there was pain in the 
frontal region which was not relieved by simple opening or treatment of the frontal sinus, 
one should investigate other sinuses. 

Mr. Layton had expressed an important truth when he spoke of the advisability of 
making the nasal opening far forward into the antrum, as in Denker’s operation. He the 
speaker) had practised Canfield’s operation, which was, in effect, Denker’s operation carried 
out through the nose. In those cases there had been a more rapid drying-up of the 
suppuration than after any other treatment he had adopted. When the opening was far 
forward it was nearer the open air, and could easily be reached by the patient in his washing 
out. He (Sir James) thought that suction action also took place, as when wind blew over a 
chimney, the opening lying in a very narrow part of the nasal passage where consequently 
the suction action was most powerful. 

He did not hold the anterior part of the middle turbinate bone in such respect as some 
Members did; he had seen cases improve after judicious removal of a portion. 

The suction method of treatment, described by Muck, was often most beneficial. 

In some cases it was necessary to open the frontal sinus in order to give relief, as in 
two in which, on opening the sinus, he had found a polypus in the upper orifice of the 
infundibulum, like a stopper in a bottle; the patient in each case could not have been 
relieved without its removal. 
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Mr. LOWNDES YATES said that it was worth while, previous to the operation, to introduce 
into the antrum some material opaque to X-rays, such as bismuth. By this means the 
presence or absence of polypi or of new growth within the antrum could be ascertained, 
and, if such growths were absent, the Caldwell-Luc operation might be replaced by a more 
simple procedure. 

The opaque material escaped in due course from the antrum, and if bismuth was 
employed, its temporary presence not infrequently had a beneficial effect upon the condition 
of the antrum. 


Mr. THACKER NEVILLE said he had had maxillary sinusitis for ten years, and had 
undergone an intranasal operation, but had obtained no relief until the anterior end of the 
turbinate had been removed. This latter procedure had transformed his life. In his practice 
he followed the Bordeaux school, i.e., he curetted after a Caldwell-Luc operation. It was easy 
to fill the maxillary sinus with lipiodol by means of negative pressure; he had filled even 
the frontal sinus by negative pressure in this way. For comfort in acute sinusitis he 
recommended the radiant lamp (after operation). It was better to apply 25% argyrol than to 
wash out. Pain and discomfort followed washing out, and if anything except normal saline 
solution was used, the procedure caused tinnitus. 


Mr. F. J. CLEMINSON said that during a period of seven years, after simple washing 
out of the antrum he had left a certain quantity of a 10% solution of argyrol in the cavity, 
and in proportion to the number of cases he had treated, the number operated upon had 
dropped to about 30%. Thus this procedure seemed to have a definite effect in clearing up 
the suppuration. He agreed with Mr. Thacker Neville that the only lotion which should be 
used for the purpose of antral lavage was normal saline solution. 


Mr. NX. S. CARRUTHERS said that he saw a large number of children with antral infection 
and asked Mr. Barwell if he dealt with children by the same operative procedure as that 
which he had adopted in the case of adults. 


Mr. BARWELL, in reply, said that he did not see many cases of antral suppuration in 
young children, but in those which he saw, he was accustomed to open the antrum intranasally 
by the same method as that employed for adults; this would be found quite practicable with 
appropriate instruments. 

With regard to limpet crusts in the antrum, he recalled to Mr. Tilley a case in which an 
intranasal operation was carried out by a Member of this Section twelve years before. The 
intranasal opening had closed, and the antrum had suppurated again. Many senior colleagues 
had, at that time, been prepared to say that the Caldwell-Luc operation was the correct 
treatment. That showed how circumstances had changed. He (the speaker) had performed 
the Caldwell-Luc operation in that case, and still there were limpet crusts. 

He kept his antral incision far back; the anterior opening appeared to lead to more 
dryness and more crusting than did an opening made more posteriorly. He agreed that with 
the anterior opening it was easier to put in a cannula, and that the suppuration cleared more 
quickly, but the after-results as to crusting and general comfort were not so good. 


Referred Pain of Nasal Sinus Inflammation. 
By J. ALprncton Grips, M.D., M.Ch. 


It is well known and is taught by clinicians that visceral pain may be referred to 
a point altogether remote from the affected organ, and may give rise to symptoms 
which may lead the observer completely astray. The lack of this knowledge may 
be a cause of unnecessary suffering and a risk to the patient’s life. This par- 
ticular subject which I am bringing before the Section relates to the nasal 
sinuses. As the pain in a particular situation may be such as to be caused by 
diseases other than that of the nasal sinuses, one is not justified in describing it as 
pain propter quod until. by exhaustive examination, the true seat of the affection is 
located. 
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Function of the Nasal Sinuses—Examination shows that, with the exception of 
the sphenoidal sinus, the ostia are directed away from the incoming air. It thus 
becomes obvious that the sinuses are the receptacles of expired air. If a disc of 
bone is removed from the frontal sinus without wounding its lining membrane, the 
membrane will be seen to bulge during expiration and to be sucked in during 
inspiration. From this fact Mayo Collier argued that the sinuses are respiratory in 
function in the same way as the lungs are, that is to say an interchange of oxygen 
takes place within them. Although proof may not be difficult, this has never 
been shown to be so. In other respects the air is warmed, moistened and 
disinfected : expiration exerts a positive pressure and inspiration a negative pressure. 
This is in ordinary respiration. The lower portion of the naris is respiratory, 
the upper, respiratory and olfactory. Many years ago Zeim, of Hamburg, showed, 
as the result of experiments on puppies and young rabbits, that nasal obstruction is 
a cause of imperfect development of the sinuses and of facial asymmetry, and that 
anterior obstruction is less harmful in this respect than posterior obstruction. 
Partial obstruction of an ostium gives rise to congestion of the lining membrane of a 
sinus, thus lowering the resistance to microbic infection. Obstruction, partial or 
complete, gives rise to a condition known as air-hunger. 

The nerve mainly concerned is the fifth nerve. It arises by two roots, a small 
anterior motor root to the muscles of mastication and a larger posterior sensory 
root upon which is the Gasserian ganglion. The three divisions of the nerve 
arise from this ganglion. The upper two, the ophthalmic and maxillary, are entirely 
sensory, the lower mandibular, with which is incorporated the motor root, is in part 
sensory and in part motor. Four small synapses or ganglia are situated in relation 
to these three divisions :-— 

(1) The ophthalmic or ciliary ; its contacts are: motor, with the third nerve, 
sympathetic, with the cavernous plexus, and sensory, with the ophthalmic division 
distribution. 

(2) The spheno-palatine—or Meckel’s ganglion—has its contact with the Vidian 
which is both motor and sensory : sympathetic, from the carotid plexus, motor, from 
the facial, sensory, from the maxillary. 

(3) The otic ganglion has its contacts with the mandibular branch, which is both 
motor and sensory, and with the facial and glossopharyngeal nerves. 

Pain.—Pain is a definite sensation; visceral pain is due to the distension of the 
viscus. In the referred pain of nasal sinus disease there may be no distension. 

Character of the Pain.—The pain may be a dull ache or a boring or darting pain. 
Although it may be referred to a particular point, tapping over this point does not 
cause pain. If the pain is severe, there may be a condition known as viscero- 
sensory, that is, tenderness on brushing the part lightly. Local pain and deep 
tenderness in the head point to an affection of the dura mater ; tapping will increase 
the pain. Referred pain and superficial tenderness indicate tension within the brain 
itself. If a particular sinus or sinuses should be severely affected, there may be an 
overflow of pain, that is to say, the usual sites to which the pain is referred are 
exceeded. This applies particularly in the case of the inflamed pulp of a tooth. 

Periodic Pain.—This type may occur on waking in the morning but gradually 
dis appears as the day advances. The period may be lengthened to a year or longer, 
and the attack may last a long time, e.g., a week, or even a month. It may be so 
severe as to cause vomiting, and thus resembles migraine. There is a form of pain 
which I have encountered in cases of nasal sinus disease, namely, pain behind 
the lower half of the sternum. I myself suffered from this condition. It is 
paroxysmal and severe, relieved by stretching and followed by eructations ; I believe 
it to be a cardiospasm. In my own and other cases this painful symptom disappeared 
after operation. There is another form of pain which is known as vacuum pain, or 
air-hunger of the sinus. 
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The position of the pain in nasal sinus disease may also be the position in distant 
visceral diseases, in the angwmias and in the case of eye-strain and carious teeth. 
The position and severity of the pain do not appear to depend, in all cases, on the 
severity of the inflamed sinus. In the case of the maxillary antrum, the position of 
the pain is very definite and constant. It is invariably in the ear, in front of the 
tragus and over the mastoid antrum and tip. It must not be supposed that it is 
always present in all these situations in any one case. 

In the frontal sinus the pain will depend upon whether the duct is entirely or 
only partially closed, and whether the case is one of empyema of the sinus or not. 
The situation of pain is frontal, though it may be occipital, but, as enlargement of 
the turbinated bone is usually present, there may be a condition of mergence of pain, 
due to involvement of the anterior ethmoid cells, and the maxillary antrum may be 
secondarily involved. 

The site of the pain in ethmoidal sinus inflammation depends upon whether it is 
the anterior or posterior cells that are affected. In affections of the anterior ethmoid 
cells the pain is across the bridge of the nose, in the eyeball, along the superior 
maxilla, and in the temporal region. In affections of the posterior ethmoid cells 
the pain is behind the eyeball or on the top of the head. 

In the sphenoidal cells the pain is of a similar character, but more boring, and it 
may be occipital. It should be remembered that a nerve may lie exposed in an 
inflamed sinus, and in that case there is likely to be an overflow of pain; that is to 
say, the usual situation of reference is exceeded. 

Diagnosis —This is always made by intranasal examination. The presence of 
discharge and its situation are noted. A knowledge of the directional action of cilia 
is important and has been well established by Lowndes Yates’s observations 
Transillumination is a useful help, the shadow being one of degree. Normally, the 
patient has a sensation of light in the eyes; if the sinus is diseased this is abolished. 
A skiagram is a necessary adjunct in diagnosis. It is hoped that a discussion on this 
important subject may result in the advice to abolish the indefinite statement that 
“the patient complains of headache.”’ 

I do not wish to be dogmatic or didactic ; I am merely stating the result of my 
observations from hundreds of opportunities, and I have records of many cases 
bearing out this paper. 

In treating these cases we must be guided by the stage of the disease, but 
treatment should be on conservative lines, bearing in mind the physiology of the 
nasal sinuses. At the same time, when radical measures are necessary, they must 
be fearlessly adopted. 


Discussion.—The PRESIDENT said that he could only recall two cases which had a 
bearing on this paper. In the first, the patient, a woman, complained of acute pain over the 
mastoid; apparently there was no ear disease, and the tympanic membrane was normal. 
The pain was so acute at times that she could not sleep. This had continued for some 
weeks, and it was decided to open the mastoid. The cause of the pain was sphenoidal sinus 
suppuration; when the sphenoidal sinus had been opened and drained, the pain disappeared. 

In the second case a temporary house-surgeon had telephoned asking him to come at 
once to see a patient with acute mastoid inflammation. He (the speaker) had doubts 
as to the diagnosis and asked some questions. The tympanic membrane was normal, there 
was no ear discharge, the temperature was 99° F. On the next day the patient was much 
the same. The cause of the pain was a carious upper molar tooth, the extraction of which 
effected a cure almost immediately. 


Mr. THACKER NEVILLE said he had had a female patient with pain in the bridge of the 
nose. By ordinary examination he could not find anything the matter with the sinuses. 
He sent the patient to a physician, who kept her under treatment for three months, but she 
was no better afterwards. He (the speaker) then punctured the maxillary sinus, which he 
found to be full of pus. 
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Mr. W. T. GARDINER said that in any case in which the patient complained of a fixed 
headache, especially if this was always in the same situation, sinus disease should be strongly 
suspected. He had had a patient who had terrible pain in the mastoid, and her doctor had 
said a mastoid operation was required. The tympanic membrane was normal and there was 
no hearing defect. Her mouth was full of carious teeth, and he (the speaker) advised her to 
see a dentist. After the bad teeth had been extracted, the mastoid pain disappeared. In 
acute cases the scalp tenderness was so marked that even brushing the hair the wrong way 
gave keen suffering. A very good work dealing with the localization of headaches and eye- 
disorders of nasal origin had been written by Sluder. 


Mr. HERBERT TILLEY said that recently he had read a paper before the Section of 
Otology on ‘‘ Earache of Reflex Origin.’’? In that communication he had demonstrated the 
nerve connexion by which a lesion of the sphenoidal sinus might cause pain to be felt in 
the ear of the same side. 

[Mr. Tilley then gave details of a case (first recorded at the Leicester Meeting of the 
British Medical Association in 1902) in which severe attacks of earache were caused by chronic 
suppuration in the left sphenoidal sinus. The symptom was completely cured by the free 
drainage of the sinus. | 


Dr. P. WATSON-WILLIAMS said he did not agree with Dr. Gibb on all the points he had 
suggested as to pain in a particular region being pathognomonic of involvement of particular 
sinuses. He had had a case, like that mentioned by Mr. Tilley, in which pain due to sphenoidal 
sinusitis had been referred to the ear. The patient was a boy aged 14, who probably had had 
an attack of influenza. He (the speaker) was asked to perform a mastoid operation because of 
the severe pain in the ear. Nothing could be found wrong with the ear, but he suggested 
that there might be a sphenoidal sinus infection, asking that he should be allowed to explore 
the sinus if the pain continued. The pain in the ear continuing, Mr. A. Cheatle was called in 
and asked to do a mastoid operation, but he also found nothing wrong with the ear, though 
he could not account for the pain. The boy became worse, and at last Sir Victor Horsley 
was sent for, and he found that there was general meningitis, so that any operation was 
useless. Shortly afterwards the patient died. At the autopsy there was found to be 
suppuration round an infected sphenoidal sinus. 

In other cases of sphenoidal sinus infection he had found the pain referred to the frontal 
sinus region. As soon as a little cocaine was put into the sphenoidal sinus, the pain in the 
corresponding supra-orbital region disappeared. 

In many cases of maxillary antral sinusitis the patients complained of occipital pain and, 
in many cases, of stiffness in the neck below the occiput. 


Dr. GAVIN YOUNG said he wondered whether Dr. Gibb referred to the possibly nervous 
origin of this sphenoidal sinus pain. Seven years ago he (the speaker) had carried out a 
number of dissections to demonstrate the relationship of the sphenoidal sinus to other parts. 
It was interesting to see its relationship to the Vidian nerve. The Vidian canal ran along 
the floor of the sinus, but in some cases there were dehiscences in the roof of the canal; so 
that there were only the lining of the canal and the mucosa of the sphenoidal sinus between 
the nerve and the sinus contents, if any. He had worked out the possible nerve distribution, 
and concluded that it was the deep or superficial petrosal nerve to the otic ganglion which 
might have caused the earache. 

With regard to carious teeth as a cause of pain, it was not sufficient to find the patient 
edentulous; this condition did not exclude the jaws as a possible cause. He remembered 
three patients who suffered from earache, and though they were edentulous, X-ray examination 
had shown stumps of teeth remaining in the jaws. In one case they had been there 
twenty-three years. Removal of those stumps had cured the earache at once. 


Mr. NORMAN PATTERSON said that some years ago a medical friend had consulted him 
on account of severe supra-orbital neuralgia on the right side. The patient felt convinced 
that he had frontal sinus trouble. There was nothing wrong in the nose, but the usual 
deflected septum. He (the speaker) had found a tender lower molar tooth, and had advised 
its removal. After the extraction of this tooth the pain had immediately disappeared. 


Dr. GIBB, in reply, said that the main purpose of his paper was to make it clear that 
pain referred from nasal sinus disease was frequently regarded as headache, and so the 


1 Proceedings, 1929, xxii (Sect. Otol.), 67. 
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culpability of the sinus was overlooked. Many such cases of the kind were in the hands 
of physicians, and various pills and potions were administered, but cure could only be 
effected by attention to the sinus—unless of course the teeth were the cause of the trouble. 
It was quite true that the patients in these cases had pain and tenderness even when the 
hair was brushed. One of his own patients had complained of this pain. Nothing wrong 
could be found in the nose, except that there was an enlarged middle turbinal. Trans- 
illumination was negative. The pain was so intense that it caused vomiting, and the 
patient was told that he had migraine. He (the speaker) proposed to explore the sinus, 
and asked that, if anything positive was found, he should be allowed to proceed to 
do what was needed. The patient agreed, but a blank was drawn in the antrum. On 
puncturing the anterior ethmoidal cells he drew off flocculi of pus. He removed half the 
middle turbinal, which was polypoid, and gently opened the ethmoid cells. Next day the 
pain had gone from the forehead, though it still persisted in the face, and the pain behind 
the sternum was so severe at night that it caused the patient to get out of bed. He was 
treated for gastritis. There was no hypersensitiveness in the skin over the abdominal 
organs. He (Dr. Gibb} concluded that there was spasm of the lower esophagus. Eructa- 
tions of wind brought relief. Since the operation the pain in the head and in the stomach 
had gone. Probably drainage of the antrum would prevent continued infection of the ethmoid, 
if the antrum were affected also. 


One often saw cases in which the teeth were the offending cause. In one, in which the 
pain was supposed to be due to acute mastoid disease, there was an abscess of the second 
molar in the lower jaw; the ear and mastoid were innocent. 


He believed that if the sinus was intensely affected there was an overflow of pain in the 
occiput, but he had not seen a case in which a sphenoidal sinus affection caused reflex pain in 
the ear or mastoid. Still, he would not be surprised if it did so, because Meckel’s ganglion 
furnished a branch to the sphenoidal sinus, and that ganglion had contact with the carotid 
plexus, which in turn was in contact with the otic ganglion. Thus there might easily be an 
overflow of pain in any direction. Ifa sinus was infected, he thought there was a definite 
area of pain, but this was not so in the case of the teeth, because the conditions were so 


intense that an overflow of pain occurred. 
== 


Morphine-Scopolamine Narco-Anzsthesia in Nasal Operations. 


By W. S. THackER NEVILLE, F.R.C.S.Ed. 


DURING the last three and a half years, 461 cases have been operated upon by 
me under morphine-scopolamine narco-anesthesia in Greenbank Hospital, Darlington. 

For the purpose of obtaining figures for this paper, I have abstracted 150 cases 
out of the 461. The operations performed were: On nasal septum, turbinates, and 
puncture maxillary sinuses, 102; single and double Sluder’s ethmoidectomy, 18; 
single and double Caldwell-Luc, 24 ; laryngo-fissure, with excision of vocal cord, 2 ; 
other nasal operations, 4. 

The dosage given was: Morphine sulphate gr. +, scopolamine hydrobromide 


gr. zoo, digitalin gr. 35, and after an hour’s interval, scopolamine hydrobromide 
gr. 740, digitalin gr. 55. This dose was given in 83 cases of this series. In 34 cases 


the following reduced dosage was administered and this is the dosage which should 
be usually employed: Morphine sulphate gr. +, scopolamine hydrobromide gr. 745, 
digitalin gr. s'5, and after an hour’s interval, scopolamine hydrobromide gr. zz, 
digitalin gr. 74a; whilst in 23 cases only one dose was administered, that is to say, 
morphine sulphate gr. }, scopolamine hydrobromide gr. ;4z, digitalin gr. so. A 
second dose is never administered unless the patient is awake and alert one hour 
after the first dose is administered. 

The average weight of the patients receiving the first dose was 9 st. 3 lh. The 
average weight of those receiving the second dose was 7 st. 2 lb. The eyes are 
covered with cotton wool and bandaged after the first dose is administered 
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Following on the second dose, cocaine paste (i.e., probes covered with cotton dipped 
first in adrenalin and then in cocaine hydrochloride crystals) is applied (1) behind the 
posterior ends of the middle turbinate, (2) above and anterior to the anterior end of 
the middle turbinate, and (3) along the floor of the inferior meatus. After an interval 
of from five to ten minutes the operation is commenced. 

For a Caldwell-Luc or external frontal sinus, I inject locally 10 c.c. to 25 c.c. of 
the following mixture: Novocaine 0:5 gm., sodium sulphate (2%) 20 c.c., sodium 
chloride (0:9%) 100 c.c. 

The ages of those operated on ranged between 14 and 60. For children under 
the age of 12, I have abandoned this form of anaesthesia, as the patients were restless 
during the operation or behaved strangely after it. 

During operation, the respirations are quicker, the average being twenty-three 
to the minute, though sometimes they have become slow and shallow, as, e.g., in three 
of this series in which lobeline was required on account of the shallow breathing ; 
one of these patients was cyanosed and had Cheyne-Stokes breathing, which however 
became normal after the administration of lobeline. 

The pulse, though of good quality (one patient only requiring strophanthin) has 
often a rate of 140 to the minute. 

Some patients sleep during the operation, others answer if spoken to, but patients 
under the age of 20 usually keep up a running conversation with the operator during 
the whole time. 

The immediate mortality for the 461 cases operated on in Greenbank Hospital, 
Darlington, between November, 1925, and April, 1929, is two cases and the late 
mortality is two cases, that is to say, two patients did not recover consciousness, 
one died of pneumonia, and another, who had phthisis and empyema, died two days 
after the operation. 

Children under 14—asthmatics—and stout women over 40, take the anesthetic 
badly. For asthmatics one dose only may be used and lobeline must be 
administered. 

When employing this anesthetic the precautions to observe are—when at all 
possible use scopolamine hydrobromide 345 gr., with digitalin #5 gr., as the second 
dose, and use lobeline in every case in which the patient cannot hold a conversation at 
the end of the operation. Another precaution I am now about to try is the injection 
of ephedrine hydrochloride, as Kreitmar has shown by experiment that ephedrine 
acts antagonistically to scopolamine-morphine, and that the respiratory paralysis 
is immediately stopped by ephedrine. 

The advantages in employing this form of anwsthesia are (1) that a skilled 
anesthetist is not required; (2) that the patient can swallow and cough, and so 
post-nasal plugging is not necessary and aspiration of pus is not feared; (3) that 
an almost bloodless field can be obtained so that one operates by sight and not by 
touch, and this, in the case of a Sluder’s ethmoidectomy, allows a radical operation 
to be done safely; (4) the tranquillity obtained allows one to operate on the most 
neurotic patient without a nervous strain being thrown on the operator or patient. 

This method simplifies operations, so that major operations are transformed into 
minor ones. 


Discussion.—Mr. T. B. LAYTON said he did not think that Mr. Thacker Neville should 
say that the administration of scopolamine and morphine produced “anesthesia.” It was 
the cocaine or allied drug which produced the anesthesia. To operate under local anesthesia 
was a psychological problem. It could not be done unless the surgeon had the patient 
under his control, and the administration of scopolamine and morphine was one of the 
methods whereby he gained this control. Members might think he was laying undue stress 
upon a small point, but they would understand that he himself thought it no small 
point when he said that no operation should, if it could be helped, be performed on the nose 
except under local anesthesia, and that when it was regarded as necessary for a patient to 
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have a general anesthetic, all the indications for the operation should be reconsidered, after 
which it would probably be decided that no operation should be performed.' He believed that 
this was the general view with regard to nasal operations in every country except 
this one. 

If a surgeon could not control his patient under local angwsthesia it was no good his 
trying to learn to operate by this method. There were certain essential conditions necessary 
for the method. One was gentleness. While one could guarantee to eliminate pain by one’s 
angesthesia, one could not get rid of the unpleasantness of pulling and tearing the tissues. 
Hence the operator had to avoid any roughness in handling the patient, and to learn to be 
more gentle when operating than was essential under general anesthesia. Another was 
quietude. There must be no disquieting noises during the operation either in the theatre or 
in its immediate vicinity. 

Turning to details, he thought that Mr. Thacker Neville used larger doses than were 
absolutely necessary. He (the speaker) gave + gr. of morphine sulphate and x45 gr. 
scopolamine for most men and for bulky women. For women of the ordinary size and for 
small men he gave 4 gr. of morphine and ;z45 gr. of scopolamine. He found it seldom 
necessary to repeat the dose. The patient was placed upon a trolley one hour before the 
operation was begun. When the dose was given his eyes were bandaged, oiled wool was 
placed in his ears, and when the time came he was wheeled into the theatre and quietly lifted 
upon the table. He (Mr. Layton) suggested that Mr. Thacker Neville should try this plan, as 
the effect of these drugs was greatly diminished if the patient had to be disturbed to walk 
into the theatre and to be settled afresh upon the table. The time of the patient’s greatest 
quietude was when he realized, at the first incision, that he was not going to be hurt. Often 
one had a restless patient, who was not confident that the assurance that he would not 
be hurt was the truth. The moment he realized this was so when he felt a painless 
incision made, he settled down at once and went to sleep. The confidence of the patient 
in the surgeon was the most important point in this method of doing any operation. 


Dr. BROWN KELLY said that formerly he bad used scopolamine for cesophageal work, but 
one old man who was brought in for examination, after having received the usual dose, could 
not be controlled, so that nothing could be done. When he was taken back to the ward his 
respirations fell to four per minute. Fortunately he had recovered. 


Mr. W. T. GARDINER said that in Edinburgh it was the practice to give } gr. of morphine 
and ;45 gr. of atropine. He gave that dosage half an hour before cocainizing the nose. 
He put equal parts of cocaine and adrenalin on gauze, which he squeezed fairly dry, and left 
in for half an hour. This methcd allowed one to do a turbinotomy, or a Sluder, or an 
ethmoidectomy. After removing the packing he put one drop of 90% cocaine solution on the 
spheno-palatine ganglion for ten minutes. 


The PRESIDENT said it was not the fact that in England local anesthesia was not used 
for nasal operations. In Nottingham, during the last twenty years, his colleague, Mr. Tweedie, 
and himself had been using practically nothing else for nasal operations ; he believed that 
this was also the case in several other provincial towns. 


Mr. T. B. LAYTON, in reply to the President, said he apologized if it appeared that his 
remark applied to the whole country. It only applied to London and to a limited number of 
the provincial clinics. 


Mr. M. VLASTO said that his experience of the success of local anesthesia for septum 
operations had been unfortunate. He had re-operated quite a number of times on patients 
who had been incompletely operated upon under local anesthesia, and except in very special 
cireumstances he always preferred a general anesthetic. The part of the operation which 
was liable to be shirked was the all-important removal of the posterior part of the maxillary 
crest. However carefully the patient was anesthetized, it was difficult to abolish all 
sensation in this region, and the operator was liable to stop, just short of completion. 


Mr. THACKER NEVILLE, in reply, said he accepted Mr. Layton’s correction, though he 
did himself use the term “ narco-anesthesia.” 


1 Journal of Laryngology and Otology, 1926. 
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In answer to Dr. Brown Kelly: It was true that the respirations might fall in rate, but 
lobeline was a wonderful counteracting drug in such an event. 

In reply to Mr. Gardiner: He had used the cocaine solution in Vienna, and a number of 
his patients had fainted from poisoning. Since he had used the paste this had not occurred. 

He looked upon general anesthesia as most dangerous for nasal operations; he did not 
think one could operate near the cribriform plate under general anesthesia. He had used 
general anesthesia in Malta, but usually the operation was done in a sea of blood, and he had 
to operate by touch ; operating by sight under local anesthesia was, he contended, the only 
way to perform a Sluder. Submucous resection could be done better under local anesthesia, 
as it then became a bloodless operation. The reason why general anesthesia was more 
prevalent in London was that there were so many expert anesthetists there. 


[The Paper read by Dr. JOBSON HORNE and the Report of the Cases Shown at 
the Summer Meeting will be published in the next issue of the Proceedings.] 


























Section of Obstetrics and Gynecology. 


June 21, 1929. 
Gigantic Female Foetus Weighing 24 lb. 2 oz. at Birth. 
Specimen shown by E. Lawton Moss, C.M.G., M.C. 
(For clinical details of labour and delivery, see Brit. Med. Journ., 1922 (ii), 643.) 
The particulars as to weight and measurement of the specimen are as follows: 


Weight 24 lb. 2 oz. (verified by separate weighing machines and observers). Length 
(vertex to heel), 35 in.; length of arm, 13 in.; length of foot, 5} in.; circumference 





GIGANTIC FEMALE Fatus. 
Shown by Mr. E. Lawton Moss. 
The specimen is preserved in the Museum of the Royal Army Medical College.) 


of thigh at the middle of the femur, 10 in. Greater occipital circumference, 19 in. ; 
sub-occipito bregmatic diameter, 5} in. ; sub-occipito frontal diameter, 6} in. 


SePT.—OsstT. 1 
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I can find no record of another foetus so large as this having been born in this 
country. 
(The specimen is preserved in the Museum of the Royal Army Medical College.) 


Discussion.—Dr. HERBERT SPENCER said that the foetus shown was, so far as he knew, 
the largest recorded. It was satisfactory that Dr. Moss had himself weighed it, and 
it was remarkable that, even in the preserved state, it weighed over 23 lb., which he (Dr. 
Spencer) was accustomed in his lectures to mention as the largest weight on record, being 
that of the child of the “ Kentucky Giantess.” Many exaggerated statements were made with 
regard to the weights of new-born children. The records of lying-in hospitals showed that 
infants weighing over 10 lb. were uncommon, and that infants weighing over 12 |b. were rare. 
The largest living child he had personally delivered had weighed 12} lb., the largest dead 
child 184 lb. The heaviest child in Spiegelberg’s hospital practice had weighed 114 lb., the 
heaviest in his private practice had weighed 13 |b. 

Mr. CLIFFORD WHITE said the largest child of which he knew that had been born alive 
was one which he had weighed on tested scales when it was a week old. It had then weighed 
153 lb., so that at birth its weight must have been nearly 16 lb. It had been delivered 
without great difficulty by forceps and was apparently uninjured. 


Further Notes on a Difficult Labour in a Pure-blooded 
Australian Aboriginal Woman. 


By J. Bernard Dawson, M.D. 


In the Proceedings of the Royal Society of Medicine, 1928, xxi (Section of 
Obstetrics and Gynecology), pp. 36-38, there was published an account of a difficult 
labour in a pure-blooded Australian aboriginal woman. 

Briefly, this confinement, which was exceptionally difficult, resulted in the birth 
of a still-born male foetus, weighing 5:7 kg., and was followed by the satisfactory 
convalescence of the mother. 

In 1928 this patient (Mrs. P. L.) again reported to the Queen’s Maternity Home, 
Adelaide. Accurate information as to the duration of amenorrhcea was unobtainable, 
but it was estimated that labour might be expected in November. The patient was 
then 40 years of age and had had twelve pregnancies. In view of her hazardous 
experience in 1927 she was seen a8 soon as she arrived in Adelaide from the native 
Mission Station at Point Macleay, November 9, 1928. 

The patient was 5 ft. 6 in. in height, was enormously stout and weighed 
approximately 13 st. 

Her pelvic measurements were found to be: Interspinous, 25:5 em.; inter- 
cristal, 27-5 cm.; external conjugate, 19 cm.; indirect conjugate, 9-4 cm.; 
estimated conjugate, 8-1 cm.; transverse of anatomical outlet, 8-1 em. 

The presentation was thought to be a vertex with R.O.A. position, but the obese 
state of the abdominal wall made this observation of doubtful value. 

The foetal heart-rate was 170 per minute. The patient’s blood-pressure was 110 
systolic, 90 diastolic. Urine normal. The patient was admitted to the ward, and 
a course of quinine, sulphate and castor-oil was instituted to induce the onset of 
labour if possible, but without result. As the pelvis was empty and no presenting 
part could be made to engage, induction by more active measures was attempted. 

November 12, 1928.—A small Champetier de Ribes bag containing 4 oz. of water 
was placed above the internal os, and two 10-gr. doses of quinine were given, 
with an interval of three hours between. Next day the bag was extruded from 
the cervix ; it was removed and the vagina was packed with iodoform gauze. 

No pains were reported until 1 a.m. on November 15; the membranes ruptured 
two hours later. During this day and the early part of the next the patient 
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had satisfactory pains at intervals of from five to ten minutes, but no progress was 
made, and the presenting part was still very high in the pelvis. 

At 6 p.m. on November 15 the patient’s condition was good ; temperature 
99° F.; pulse 112; the foetal heart-rate being from 148 to 160. 

Next morning it was possible to identify the breech presenting through a fully 
dilated os but still very high in the pelvis, with the bi-trochanteric diameter above 
the brim. The patient’s condition was not satisfactory ; she had had pains all night, 
and, in spite of morphine and hyoscine injections, was rather exhausted ; temperature 
98-8° F., pulse 120. The foetal heart had not been heard since 11 p.m.. the 
previous day. 

At 12 noon it was decided to attempt delivery. 

The open ether anesthesia had a very grave effect upon the patient, and great 
difficulty was experienced in bringing down the legs of the foetus. This was 
accomplished, but severe traction, combined with abdominal pressure, failed to 
produce any movement of the torso, which was tightly impacted.in the pelvis. 

The patient had then ceased to breathe. Oxygen, artificial respiration and the 
intracardial injection of adrenalin were given a long trial without result. 

During this time attempts were made by evisceration to deliver the foetus per 
vaginam, but finally a post-mortem Cesarean section was performed to complete 
evacuation of the uterus. Speaking as the accoucheur (J. B. D.), I must admit that the 
death of the patient, due to anesthesia, only preceded what would undoubtedly have 
proved to be an impacted and incompleted labour. Professor J. B. Cleland, of the 
Adelaide Hospital, was able to obtain the pelvis of the patient, which was macerated 
and prepared in the anatomical department of the University of Adelaide by 
Professor H. Woollard. 

The main object of this paper is not merely to describe a very unhappy 
obstetrical experience, but to present the result of investigations on a recent female 
Australian aboriginal pelvis, examples of which are exceedingly rare. 

An exhaustive search of the literature revealed the fact that only three such 
have previously been described by Scharlau: Anat. Anz., 1902, xx, 380. 

Whilst the external measurements of the white and the Australian aboriginal 
pelves differ considerably, the internal diameters of the true pelvis vary less in 
length. In my ease of P.L., however, there is a marked diminution in the transverse 
diameters of brim, cavity and outlet, the difference between this pelvis and that of 
the average Australian woman is as follows :— 


Transverse of brim ... snes ion a ne — 2-0cm. 
Transverse of cavity ie cee een és — 1-8cm. 
Transverse of outlet (anatomical) — = wie — 38-0cm. 


Both during and after the 1927 confinement of P. L. it was decided that she had 
a funnel pelvis, and this ante-mortem observation is confirmed by the study of the 
dried pelvis, for the transverse diameters become progressively smaller towards 
the outlet. 

This reduction of the transverse diameters is reflected in the sub-pubic angle, 
which in P. L. is one of 60° as compared with the normal of 74°. 

Viewed both as a whole and in detail, this pelvis shows a definite approximation 
to the male European type. The shape of the inlet is rather caudate than reniform. 
This is also true of Scharlau’s group, which showed the reduction in transverse 
measurements that is characteristic of the male pelvis but not to the same degree as 
the pelvis of P. L., nor are they so definitely funnel-shaped. 

It was interesting to compare the external pelvic measurements obtained ante- 
mortem with those of the dried pelvis. The discrepancies were considerable but can, 
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in the main, be attributed to the element of error occasioned by the patient’s 
enormous overburden of fat ; none the less they suggest that ante-mortem estimation 
of pelvic diameters, no matter how carefully made, is not a reliable guide, and this 
confirms the view that the fit of the foetal head is the best indicator of disparity 
between pelvis and skull. 

The Fatus.—So far as I can ascertain, there are no records of cranial measure- 
ments of recently born aboriginal children, so that it is not possible to compare the 





Fic. 2. 
Fics. 1 and 2.—Left : Female Australian aboriginal pelvis of P.L. Right: Normal white 
female pelvis 
Fic. 1.—Note masculine type of Australian pelvis, caudate superior plane, angle of 
inclination of iliac bones, reduction in all diameters but especially the transverse. 


FiG."2.—Note difference of pubic arches and great narrowing of pelvic outlet in Australian 
pelvis, also angle of inclination of iliac bones. 


children of P. L. with normal infants. Such comparison would, however, be of 
little value, for these two infants were obviously of altogether abnormal size. 

As a matter of interest, however, the usual cranial and other measurements are 
here given (columns 2 and 3), preceded, for reference, by those of the normal white 


(column 1). 
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l 2 3 
Normal P. L., male foetus P. L., male foetus 
white (vertex) 1927 (breech) 1928 
Feetal weight no ie 3-4 kg mx 5-7 kg e 6-14 kg 
Foetal length we a 50 ve 62-5 ove 63 
Cranial Diameters— 
Suboccipito-bregmatic ... 9-5em. 9-5em,! si 10 cm. 
Suboccipito-frontal oe 10 _ 11-5 a 11-5 
Occipito frontal ... ‘cs 11-25 re 12-5 —_ 12-4 
Mento-vertical ... cus 13-75 vs 13-75} ad 12-2 
Submento-vertical ‘a 11-25 ; 11-25 ine 11-2 
Submento-bregmatic ae 9-5 hee 10 we 10 
Bitemporal on oh 8 re 8-75 an 9 
Biparietal . 9-5 se 11-5 10 
Bisacromial mn idea 12 = 13-75 —_ 14-5 
Bisiliac ... me - 10 ian 12 ii unknown 


It will be observed that the most marked increase is in the transverse diameters 
of the skulls of P. L.’s twochildren. This in conjunction with the sharp diminution 
of transverse measurements, especially of the outlet of the pelvis, accounts for the 
great difficulty experienced in the delivery of these infants. 

Arguing from the smaller pelvic diameters of the Australian aboriginal women, it 
is reasonable to assume that the average full-term fcetus is smaller than the white. 

Although negroid anthropometric records cannot be applied to Australian 
natives, it is interesting to note that the birth dimensions of negro infants are less 
than those of the European. It is very unusual for white children to approach such 
birth weights (5-7 kg. and 6-14 kg.) as those of the two children of P. L. There is 
no explanation for the size of these infants, except the purely hypothetical one that 
it may be due to prolonged residence at a Mission Station where life is easy and food 
abundant, in sharp contrast to the normal rigorous nomadic life of the Australian 
aborigine, whose food supplies often depend upon vigorous hunting forays. 

It is some slight consolation to those concerned in the conduct of these two 
deliveries to have their ante-mortem observations amply confirmed by the post- 


mortem findings. 


Two Cases of Adenoma of the Vulva. 
By A. J. Wricuey, M.D., F.R.C.S. 


(1) THE first case was that of a married woman, aged 60, who was admitted to 
hospital in January, 1929, complaining of a “lump on the vulva.” This she had 
noticed for seven years as © a small spot,” which in 1926 commenced to increase in 
size, doing so very rapidly during the two months previous to admission, when slight 
bleeding and discharge had also been noticed for the first time. She had had two 
children and the menopause had occurred in 1913. 

On examination, a tumour was found on the inner surface of the lower end of 
the left labium majus. In size and shape it resembled the end of the little finger. 
The tumour was capped by unhealthy epithelium, while round the base was a collar 
of granulative tissue. The tumour was in no way fixed to the deeper structures, 
nor did it show any evidence of lateral spread in the skin. It was exquisitely tender 
and the granulating area bled easily. No other abnormality was found in the 
patient. The tumour was excised. The microscopical characteristics will be discussed 
with those of the other specimen. No diagnosis was made. Pathological report: 
“Continuous with skin of vulva is a papilliferous columnar-celled tumour, non- 


malignant.” 


1 After severe moulding of the head. 
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(II) The second case was that of a married woman, aged 29, who was admitted 
some three weeks after the first case; for about four months she had noticed 
a small lump in the vulva. There was no pain and the tumour had not altered in 
size. The woman had had no children and the menstrual history was normal. 

On separating the labia, a small tumour about the size of a marble was seen on 
the inner surface of the labium majus on the left side, lying slightly anterior to and 
to the left of the clitoris. It was not attached to the skin, which was normal in 
appearance and freely movable over it. It was firm and gave the impression 
of being cystic. It was not tender. There were two small tumours of a similar 
nature situated just posterior to it. Treatment consisted in local excision. On opening 
the tumour it was found to be cystic, the cyst wall being white and firm. The 
cyst appeared to be completely detached from the surrounding subcutaneous tissues 
and the overlying skin. Pathological report: “ Papilliferous cyst tumour; no 
evidence of malignancy; resembles papilliferous tumour of ovary.” 

Microscopical Appearances.—Histological examination of both specimens showed 
a remarkable resemblance in each case to the tumour described and figured by 
Schickele. Both, moreover, had a similar general appearance to that seen in the 
case of an intracystic papilloma of the breast—a papilliferous adenomatous mass 
enclosed within a cyst wall. 

In the first case, the growth of the tumour was still contained within the cyst 
wall. Both tumours were supplied with numerous blood-vessels. 

From comparison, the opinion is not held that these tumours are sebaceous 
adenomata, and on anatomical grounds alone it is not possible to say that they could 
have arisen from elements of Bartholin’s gland. To suggest that these tumours 
could arose from Wolffian’s remnants is easy, but it is difficult to prove this 
satisfactorily. 

The literature on such tumours as have just been described is scanty. In 1902, 
Schickele [1] published a paper entitled ‘ Further Work in the Nature of Meso- 
nephric Tumours.” In it he describes a case which occurred in a parous woman, 
aged 35, who sought treatment for prolapse. During examination, a small tumour 
was noticed in the upper third of the labium minus. It was soft, almost pedunculated, 
and the skin over it looked red and unhealthy. It was oval and was situated directly 
beneath the skin. On microscopical section it was seen to be surrounded by 
a formed fibrous capsule and contained numerous papilliferous processes covered 
by cylindrical epithelium. Schickele was unable to find any reference to a similar 
tumour other than that of Werth [2] in 1878. In this case, however, the details 
were not adequate enough to be certain. As to the origin of this tumour, Schickele 
discusses whether it is by nature: (a) a retention cyst associated with a sebaceous 
gland, in the cavity of which cyst hypertrophy of the epithelium has occurred ; 
(b) a cyst or adenoma associated with Bartholin’s gland; (c) an adenoma associated 
with Wolffian remnants. He rather inclines to the third view. 

In 1904, Pick [3] described two similar tumours excised from the labium majus. 
The patients in these cases were parous women aged 40 and 45. Pick considered these 
tumours to be adenomata of the sebaceous glands. 

These two papers awakened the interest of German gynecologists to such an 
extent that the literature was deluged during the following twenty years with reports 
of tumours which were reputed to be of a similar nature, but which on investigation 
turned out to be such structures as retention cysts, dermoid cysts, mucous cysts, 
lymphatic cysts, etc., etc. 

However, in 1924, Arns [4] described a case of intracystic papilloma of the left 
labium majus which occurred in an unmarried woman of 40 years of age. For three 
months this patient had noticed a swelling of the left labium minus. The tumour 
was about the size of an oat-grain, situated beneath the skin, the epithelium of 
which was red and gave the appearance of being about to ulcerate. The uterus and 
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appendages were normal. The tumour was excised and found to be about 5 mm. in 
diameter. It had a well-marked fibrous capsule and contained, as in Schickele’s case, 
papilliferous adenomatous processes. Arns considered, from a detailed examination 
of its structure (he cut and examined over twenty sections) that the tumour was not 
connected with a sebaceous gland. 

Pick, Ruge [5], Fleischmann [6], and Gros [7], however, believe that the 
histological appearance of these tumours demonstrates their origin from sebaceous 
glands. 

Finally, Gebhard [8] has no doubt that, whatever their origin, the tumours are 
primary and in no way dependent on growths elsewhere, e.g., in the uterus or ovary. 
Gebhard’s case may be assumed to be of a similar nature, though, as in Werth’s, the 
microscopical details are not adequate. From what he found, Gebhard considered 
that probably the tumour consisted of a sebaceous cyst in the cavity of which 
proliferation of the epithelium had occurred. 

Beyond the fact that Blair Bell, in his “ System of Gynecology,” mentions the 
fact that he has seen two cases of “ Adenoma of the Vulva” no other mention is to 
he found in the literature. 
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Discussion.—Dr. HERBERT SPENCER said he agreed with Mr. Wrigley’s description of the 
tumours. He had met with two adenomatous tumours of the vulva, not adenofibromata, 
but sebaceous adenomata. 


Mr. CLIFFORD WHITE said that he had seen a case of cystic tumour of the vulva 
containing papillomata. 


After-results of the Operative Treatment of Endometriomata.— 
A Study of Forty-one Cases. 


By CHARLES D. Reap, F.R.C.S.Ed., and FREDERICK ROQUEs, 
F.R.C.S. 


ABSTRACT.—(1) The results of operative treatment of forty-one cases are shown to be 
satisfactory. (2) There is a field for radium. (3) The operative procedure undertaken 
is either “ conservative’’ or “radical,” depending on complete removal, or otherwise, of 
ovarian tissue. (4) The following factors influence the method of treatment in any giv en 
case: (a) Age.—The younger the patient the stronger is the indication for conservative 
treatment except in large tumours with extensive infiltration of surrounding structures. 
(b) The Extent of the Lesion.—This influences the decision between conservative treatment, 
on the one hand, and radical and “ radium ” treatment on the other. Conservative treatment 
is indicated for a limited growth in young patients, radical operaticn for all extensive lesions 
in patients over 38 years of age, especially in the presence of mechanical symptoms. Radium 
is a useful adjunct in inoperable cases and in cases in which radical operation has failed. 
(c) Site-——(i) Ovarian endometriomata lend themselves to both forms of surgical treatment 
depending on the factors already considered. (ii) Uterine endometriomata should similarly 
be treated, remembering the governing principles of age, extent and parity. Local excision 
is less frequently possible than in the case of the ovarian tumours. (iii) Endometriomata in 
the recto-vaginal space, if accompanied by uterine or ovarian involvement,,demand radical 
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operative treatment. Localized tumours lend themselves to both local excision and radium 
therapy. (iv) Scar and umbilical endometriomata are satisfactorily treated by local excision. 
In these situations radium is a possible alternative. Its use has not yet been exploited. 


A vast amount of work has been done within the last few years on the subject 
of endometriomata, and it may, to some, appear unnecessary at the present time 
and in the present state of our knowledge, to attempt to elucidate the problems 
involved in a study of this interesting and important tumour. On reading the 
literature of the subject, however, it becomes apparent that the controversy centres 
chiefly round the etiology and the pathology of the condition, and, with the 
exception of papers published by Herd and Sampson, comparatively little has been 
written on the clinical side, and especially on the treatment. 

The subject of endometrioma had a definite interest for us, with the result that 
we decided some time ago to investigate all the cases at our disposal from all aspects. 
This was in the hope of gaining some fresh information on the subject, and was 
made possible through the kindness of the gynecological staffs of three hospitals 
—the Chelsea Hospital for Women, the Middlesex Hospital and Charing Cross 
Hospital—to all of whom we desire to express our most sincere thanks. 

During the course of the investigation it appeared to us that it might be of 
interest to make a detailed study of the results of the different forms of treatment — 
results which we believe have been taken for granted, but not actually proved. 

The evidence that the treatment is satisfactory appears to be largely negative in 
character ; for it is rare, although not unknown, to read of recurrence after operation, 
and, we suppose, few gynecologists have seen cases in which operative treatment 
has not been followed by success. 

We have studied the notes of all the cases in which the diagnosis of endometrioma 
had been made as a result of operative findings. In order to avoid controversy, we 
have discarded all those in which the diagnosis was not confirmed by histological 
examination of the excised tumour. Our series is, therefore, smaller than it might 
otherwise have been, but we feel that the inclusion of a number of cases, in which 
the diagnosis was not confirmed histologically, would vitiate the value of our 
conclusions. 

We experienced all the usual difficulties involved in tracing and interviewing 
patients who had been discharged from hospital some time previously. In spite of 
taking every step, out of 63 patients, 22 (or 35 per cent. of the available cases) 
remain untraced. Thus the total number has been reduced to 41. 


TABLE I.—AN ANALYSIS OF THE CASES. 
(Total Number of Cases, 41.) 


Percentage 
A Ovarian ee = 25 = about 61 
Uterine a ae ll ro 27 
Abdominal scar 7 3 = ns 7 
Recto-vaginal space l ee 2 
Umbilical we l= a 2 


99 


be 
_ 
I 


Group A. Ovarian Endometriomata.—The ovarian cases are classified in two 
groups. (1) Cases in which the growth has been excised from one or both ovaries, 
or in which one ovary only was removed in its entirety ; in other words, all ovarian 
tissue was not removed at operation. (2) Cases in which both ovaries were 
completely removed, or in which complete removal was attempted, with or without 
concomitant hysterectomy. 
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Age. 
“ase ~Mar- 
No. ried or 


Single 


2 29. M 


11 45. M 


0 


th ovaries 


ght ovary 


Left ovary 


ovaries 


t ovary 


ovaries 


th ovaries 


ht ovary 


eft ovary 


ft ovary 


soth ovaries 


ovaries 


ovaries 


Operation 


Right ojjphorectomy: 


myomectomy ; ventro- 
fixation partial left 
oiphorectomy 


Two operations 


i) Right salpingo-oiiphor- 


ectomy ligation left 
tube ; ventro-fixation 


(2) Subtotal hysterectomy ; 


left salpingo-otiphorec- 
tomy ; appendicectomys 


Iixcision from the ovary 


Excision from the 
ovaries—ventro-fixation 


Total hysterectomy: bi- 
lateral salpingo-otphor- 
ectoms 


Total hysterectomy; bi- 
lateral salpingo-oiphor- 
ectomy 


Subtotal hysterectomy ; 
bilateral  salpingo- 
ovphorectomy 


Excision from the ovary ; 
ventrofixation 


Excision from the ovary ; 
myomectomy 


Subtotal hysterectomy ; 
bilateral  salpingo- 
odphorectcmy 


Subtotal hysterectomy ; 
bilateral  salpingo 
ovphorectomy 


Subtotal hysterectomy ; 
bilateral  salpingo 
odphorectomy 


Subtotal hysterectomy ; 
bilateral  salpingo- 
odphorectomy 


Date 


25.3.24 


15.6.26 


23.4.26 


£0.9.27 


Cured 


(1) Not relieved 
(2) Cured 


Cured 


Improved 


Ihuproved 


a 


~ 


a 


- 


~ 


— 


Result 


ured 
ured 
ured 


ured 


‘nred 
‘ured 
‘ured 


‘ured 


Remarks 


Associated with uterine 
fibromyomata. Now 
showing signs of the 
menopause 


curettage for 
Symptoms 
after oper- 


Previous 
sterility. 
persisted 
ation 


13.4.26, hemisection of 
the uterus for fibromy- 
omata and shortening 
of the round ligaments 


Infrequent periods. 
Thickening in the left 
fornix. Left ovary ad- 
herent to the uterus 


Growth adherent to the 
pelvic colon and to the 
rectum. Re-implanta- 
tion of the left ureter 
into the bladder for 
utero-vaginal fistula 
developing on the tenth 
day after operation. 
Patient still complains 
of pain in the region of 
the left kidney 


Densely adherent to the 
rectum 


Adherent retroversion 
uteri. Amenorrhcwa 
since operation 


Associated fibromyomata 


Adherent to the pelvic 
colon and uterus 


Fixed retroversion uteri 
and associated fibro- 
myomata 


Fixed retroversion uteri 
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Age. 
Mar- 
ried or 
Single 


Case 
No. 


A143]. M. 





Ald 


35. 


Al6 


7 40. S. | 


38. 


A20 \36. 


38. S. 


31. 


41. 


A24 30. M.| 


A25 35. M.| 





Parity 


to 


0 


Site 


Right ovary 


Both ovaries 


Both ovaries 


Right ovary 


Left ovary 


Left ovary 


Right ovary 


Both ovaries 


Right ovary 


Left ovary 
and recto- 
vaginal 
space 


Right ovary 


Both ovaries 


Operation 


Right  salpingectomy ; 
and excision from the 
ovary 


Excision from the left and 
right ovaries ; left sal- 
pingostomy 


Subtotal hysterectomy ; 
bilateral salpingo- 
o}phorectomy 


Subtotal hysterectomy ; 
bilateral 
odphorectomy 


Left salpingo-oiiphorec- 
tomy; shortening 
round ligaments 


Left salpingo-oiiphorec- 
tomy 


Bilateral salpingo 
otphorectomy 


Subtotal hysterectomy ; 
bilateral salpingo- 
oophorectomy 


Right salpingo-oiphor- 
ectomy 


Left salpingo-oiphorec- 
tomy; excision from 
recto-vaginal space; 
shortening round 
ligaments 


Right salpingo-odphor- 
ectomy 


Laparotomy (2) and 
closure; 100 mgm. 
radium into cervix for 
15 hours 


Date 


21.12.26 


26.7.27 


salpingo- | 


10.5.28 


26.11.28 


22.11.27 


22.12.26 


18.11.27 


9.8.23 


1.10.26 


8.8.28 


Result 


Improved 


Cured 


Cured 


Cured 


Cured 


Cured 


Improved 


Cured 


Improved 


Cured 


Cured 


Cured 


Remarks 


1924, ventrofixation: 
1926, curettage. Still 

| has menorrhagia. 
Uterus retroposed and 
fixed 


Fixed retroversion ad 
herent to the rectum 


| an. : 
| Fixed retroversion uteri 


Many adhesions to bowel 
present 


Curettage many years 
ago. Still pain in right 
side of abdomen 

retroposed and 

fixed 


Cervix 


Tenderness in the right 
fornix 


1927, right odphorectomy 
and partial left odphor 
ectomy ; 1928, subtotal 
hysterectomy, removal 
of as much as possible 
of mass filling pelvis. 
Many bowel adhesions ; 
1929, laparotomy, dense 
adhesions of large and 
small intestine ; mass 
filling whole pelvis. 
Inoperable. Radium 
applied as stated 
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There are 25 cases of ovarian endometriomata in our series. Two patients 
were submitted to hysterectomy, and complete removal of all accessible ovarian 
tissue after conservative surgical measures had failed. The total number of 
operations was therefore 27. The results are grouped in Table III. 


TABLE III. 


Showing the Results of the two forms of Surgical Treatment in Group A—(the Ovarian Cases). 
Treatment No. of cases Cured Improved No change 
(1) One ovary, or a portion of 
one ovary, not removed co 14 oe 10 2 2 
(2) All ovarian tissue removed ~— 13 ie 10 2 1 
27 20 4 3 


It may thus be seen that both methods of treatment are attended by a fair 
measure of success. The differences between the two groups are only of a minor 
character. Of 14 patients treated conservatively, 10 remain free from symptoms, 
although it must be remembered that in some of these the time which has elapsed 
since operation is short ; in one case (A 19) only seven months. On the other hand, 
one patient (A 23) was operated upon in 1923, six years ago, and shows no sign of 
recurrence. As noted above, two of the patients, in whom ovarian tissue was 
conserved, were later submitted to a more extensive operation. In two cases (A 1 
and A 8) operation was followed by amenorrhea in spite of ovarian conservation, 
while in one case (A 4) menstruation is infrequent, occurring only every second or 
third month. We have no record of the subsequent occurrence of pregnancy in any 
of the patients treated conservatively. 

Out of 13 cases in which all ovarian tissue was removed, or in which removal 
was attempted, 10 patients have been cured. In one case (A 25) treatment was 
unsuccessful. This case was subsequently treated with radium. The two cases 
(A 5 and A 20) classified as “improved” after removal of the uterus and of 
the ovaries might justifiably have been placed in the “ cured” group, for both 
patients have been relieved of the menorrhagia from which they were suffering 
previous to operation. Both now complain of abdominal pain. In one a uretero- 
vaginal fistula developed ten days after operation, necessitating re-implantation of the 
left ureter into the bladder at a later date. This patient’s pelvis is clear and her 
pain is situated in the region of the left kidney. In the other case there is no 
detectable pelvic abnormality. This cannot be said of the two cases which 
improved after conservative operations. In one of these (A 14) the patient 
still complains of menorrhagia and the uterus is retroposed and fixed. In the other 
(A 22) the patient is markedly tender to palpation through the right fornix of 
the vagina. 

Group B. Uterine Endometriomata.—These cases fall conveniently into two 
groups: (i) Local excision from the uterus. (ii) Hysterectomy—total or subtotal—- 
with or without salpingo-odphorectomy. 

The result of treatment in this group appears to be very satisfactory. The case 
which has only “ improved’ was one of an endometrioma in the posterior wall of 
the uterus. The patient was aged 30, and she was desirous of having a child, 
indeed she was admitted to hospital in June, 1928, on account of sterility. She also 
complained of dyspareunia. The tumour was excised from the uterus. The 
dyspareunia has improved, but she has not become pregnant. The other case, in 
which local excision was performed for a small tumour in the posterior uterine wall, 
adherent to the rectum, remains well two years after operation. 

As might be expected, the patients treated by hysterectomy have all been cured. 
Removal of the ovaries with the uterus does not appear to influence the result. This 
treatment was carried out in four cases. These have not done better than the five in 
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Uterine. 


of the Royal Society of Medicine 





80 





Case 


No. Age 
Bl 35 
2 37 
B3 54 

4 40 
BS 40 
B 6 48 
B7 tl 
Bs 30 

9 50 
B 10 35 
Bll 47 


M 


M 


M 


| 
» 'M.orS.| Parity 


'C,4 
M,1 


C,3 
M,2 


Site 


Posterior uterine 
wall 


Posterior uterine 
wall 


Fundus uteri 


Posterior uterine 
wall 


Posterior uterine 
wall 


Posterior uterine 
wall 

Posterior uterine 
wall 


Posterior uterine 
wall 


Diffuse uterine 
adenomyoma 


Posterior uterine 
wall involving 
rectum 

Posterior uterine 
wall involving 
rectum 


Operation 


Total hysterectomy 


Local excision of 
adenomyoma. Par 
tial left obphorec 
tomy ; ventro- 
fixation 


Total hysterectomy; 


bilateral salpingo- 
oiphorectomy 
Sub-total hysterec 
tomy; right sal 
pingo - ojjphorec- 
tomy 
Sub-total hysterec- 
tomy 


Total hysterectomy 


Snb-total hysterec- 
tomy; __ bilateral 
salpingo - odjphor- 
ectomy 

Local excision and 
shortening of the 
round ligaments 


Total _hysterec- 
tomy 

Total hysterec 
tomy 


Sub-total hysterec 
tomy ;___ bilateral 
salpingo - ojjpho- 
rectomy 


Date 


9.10.24 


16.3.27 
10.9.28 


1.6.28 


16.8.27 


Result 


Cured 


Cured 


Cured 


Cured 


Cured 


Cured 


Cured 


Improved 


Cured 


Cured 


Cured 


Remarks 


Previous operation ; 
(i) Dand C, (ii) Utri 


culoplasty several 
years previously. 
Associated with 


large cervical poly 

pus 
Adherent to 

rectum 


the 


Adherent  retrover 
sion uteri 


Associated with fibro 
myomata. Cervix 
fixed. Scar hernia 
present 


Still sterile. Dys 
pareunia remains, 
but less marked 


Fixed retroversion 
uteri. Pelvis now 
clear 





which the ovaries were not removed, nor do any of these five show untoward 


symptoms. 


In our opinion, the question of ovarian removal, in uterine endo- 
metriomata, must depend upon the age of the patient, and the degree of implication 
of the ovaries with the uterine growth. 

The following are the results in the eleven cases :— 


TABLE V. 


Showing the Results of the two forms of Surgical Treatment in Group B—(the Uterine Cases). 








Percentage 


Number of the Cured Improved Failed 
Group 
(1) Local excision was 2 18 1 i ] ne — 
(2) Hysterectomy pas 9 ine 82 = 9 ae uf _ 
1] 10 ] 


There are three cases in which endometriomata have appeared in abdominal 
scars. In all of these the uterine cavity had been opened at the primary operation, 


the nature of this being respectively, abdominal curettage of the uterus, Cwesarean 
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section and myomectomy. It is now generally accepted, although Nicholson holds a 
contrary view, that endometriomata in abdominal scars are due to the implantation 
of endometrium at the time of the primary operation. It would, therefore, appear 
advisable to exclude with sheet rubber, the margins of the abdominal incision in all 
eases in which the uterine cavity is to be opened, as described by Berkeley and 
Bonney, and stressed by Bonney and Davidson, who recently reported a case in 





which endometrial tissue was accidentally implanted. 


TABLE VI. 





Group C.—Abominal Scar. 

Cas M 

N Ag * Parity Site Operation Date Result Remarks 

C 1) 30 0 Abdominalscar Excision of scar 2.10.28 , Cured Primary operation 7.1.24. 
Abdominal curettage and 
shortening of round liga- 
ments. Swelling first ap- 
peared in scar in 1926, two 
years after first operation 

c2 5 l Lower end of Excision of scar 4.6.25 Cured Primary operation 1920. 

abdominal scar Crsarean section. Tumour 

appeared in lower end of 
scar in 1923 

(3:40 S$ 0 Sinus in abdom-, Excision of scar, 26.85.27 Cured Primary operation July, 


inal scar which 
menstruates 


excision of sinus 
in uterine wall ; 


1925—myomectomy. 
Shortly after this opera- 


regularly ventrofixation tion patient noticed that 
the scar was breaking 
down. Since then she has 
menstruated regularly 
through it 





The case (C 3) presented several curious features. The presence of the sinus 
was noted, but its extent was not fully appreciated until the time of operation when 
it was found to be a fistula between the uterine cavity and the surface. There was 
no evidence of true uterine adenomyoma but typical endometriomatous tissue was 
excised from the abdominal wall. It would therefore appear that the periodical 
discharge of menstrual blood was partly uterine and partly from the tumour. 
Beckwith Whitehouse has described a somewhat similar case. 

There is only one ease in our series in which an endometrioma occurred in and 
was limited to the recto-vaginal space. The patient was successfully treated by 
excision per vaginam. In one case (A 23) a large endometrioma of the left ovary 
was associated with a small tumour in the recto-vaginal space. Both growths were 
removed through the abdominal incision. 


TABLE VII. 
Group D.—Recto-vaginal Space. 











. M 
a A or Parity Site Operation Date Result | temarks 
S. 
|] f M l Upper part of the Local excision 18.3.26 Cured | Tumour was in- 
recto - vaginal } completely _ re- 
space moved and a 
scarred 


| hard 


mass was left 


: 

but the patient 
| is now free from 
| symptoms 
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Tt will be noticed that in our series there is a relatively low incidence of tumours 
in this situation. 

Group E. Umbilicus.—The single case of umbilical endometrioma previously 
reported by one of us (F. R.) was treated by excision of the umbilicus with a 
satisfactory result. 

TABLE VIII. 








Group E.—Umbilicus. 
Case ace M. | Parity Site Operation Date Result Remarks 
No. |“ ior 8. ; P ; ? 
| 

E11} 49 | M. 8 Umbilicus Excision of Oct., 1927 Cured | Complained of bleeding from navel 
umbilicus | with four periods immediately 
with sur- | previous to admission. 

| rounding Previously reported by one of us 

skin 





Surgical Treatment.—Until the pathology of this condition is completely 
understood it will be well nigh impossible to dogmatize as to its rational and 
scientific treatment. However, we felt that by analysing the results of the different 
methods of surgical intervention, some striking difference in degree of success might 
be found to attend one particular operative procedure. That this has not been so 
may be readily seen from Table IX shown hereunder. The surgical treatment of all 
cases falls naturally but roughly into two groups : 

(1) Radical measures. 
(2) Conservative measures. 

Under radical measures are included those cases in which hysterectomy, bilateral 
odphorectomy, or both, have been performed. Under conservative measures are 
included those cases in which local excision or removal of only one ovary has been 
practised. 

TaBLE IX. 
The Table shows the Numbers and the Results. 
Total number of operations performed on 41 patients — 43. 


Improved, but sym- 


Method of Number of Gared ptoms referable to No 
treatment operations ‘tains endometrioma Relief 
persist 
Conservative measures me 21 bas 15 (71%) “ee 4 (19%) rer 2 (9%) 
Radical measures ... ~~ 22 som 19 (86%) ade 2 (9%) a> 1 (5%) 
Total er 43 34 6 3 


The most striking fact to be seen in Table IX is the relatively high ‘ cure 
figure ’’ of local excision—fifteen cured, four improved, and two failures. This is, 
in part, accounted for by the method of classification. For instance, under the 
heading “ conservative measures ” are included all cases in which some apparently 
healthy ovarian tissue has been left. The justification claimed for using this 
classification is that, generally speaking, the presence of ovarian tissue is an essential 
element for persistence of the two outstanding symptoms, dysmenorrhcea and 
menorrhagia. It is interesting to notice that two of the patients—both under 
40 years of age—have had amenorrhcea since the operation of local excision of 
endometrioma with conservation of a part of one or both ovaries, and one of these 
now shows well-marked manifestations of the climacteric. 

Of the patients treated by radical measures, all but one were cured or improved, 
and this single instance of failure was in the most extensive lesion of the series (A 25). 
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At the first operation, the right ovary and a portion of the left ovary were removed ; 
at the second, the uterus was removed, together with the remainder of the left ovary. 
The patient was cured later by radium. It is probable that owing to the nature 
of the growth with extensions adherent to the bowel, total removal of ovarian tissue, 
although apparently successfully performed at the second operation, was not really 
complete, and to our mind this is the most likely explanation. At the third 
cceliotomy there was no doubt about the extent of the tumour, and the impossible 
invasion of both small and large intestine contra-indicated any further operative 
procedure. This was the only case of the series in which removal of at least most 
of the growth was impossible, and the only one in which the bowel was really 
dangerously invaded. This agrees with the view of most authorities that it is very 
rarely necessary to resort to extensive resection operations on the intestine. 

The age-factor must be considered in analysing the results. On the whole, the 
patients subjected to local measures were under 40 years of age, with the exception 
of five cases (A 5, A23, C3, D1, E1); while only nine of the twenty-two patients 
on whom a radical operation was performed, were younger than 40. The possibility 
of the development of subsequent mischief after operation must be greater in the 
younger patients, because these have a longer menstrual life before them and ovarian 
activity is, in them, greater than in the older patients. The fact that conservative 
treatment was undertaken, and rightly, for the younger patients, whenever the 
condition of the growth permitted, must necessarily make the possibility of recurrence 
greater. 

It has been previously stated, in discussing the cases of ovarian endometriomata, 
that there is no case in which pregnancy has occurred since the operation. That 
the logical conclusion to be drawn from this is incorrect is proved by Sampson’s five 
cases. In three of these the patients went to full time and gave birth to healthy 
children. Herly’s case, in which pregnancy followed irradiation of a tumour in the 
recto-vaginal space, is obviously one in which the dose of the element applied to 
the local mass was insufficient to affect the ovarian activity. 

The literature concerning the results of treatment of endometrioma is very scanty. 
In Sampson's classical article there is a record of twenty-three cases, but details of 
the results of operative treatment are given in only ten cases in which eleven 
operations were performed—in one case, the growth having recurred after local 
measures, the patient was subjected to a radical procedure. Of these operations, 
six were of a radical nature and all met with success, while of the five patients 
treated conservatively, only two were completely cured, and in three cases recurrence 
followed. The remaining publications concern isolated cases, but those of Keene 
are illuminating and show definitely the disappearance of growth extension after 
removal of the ovaries. Keene described two cases of genital adenomyomata with such 
extensive bladder involvement that the cystoscopic examination was characteristic. 
Within two years of hysterectomy and bilateral salpingo-odphorectomy, both 
presented normal cystoscopic appearances. Palmer's case, shown before this Section 
in 1925, was one of probable implantation endometriosis, following childbirth, with 
perineal laceration, which recurred after excision. It gradually retrogressed, however, 
as the patient approached the menopause. 

The most outstanding feature of treatment by radical measures is the success 
which attends it. The patient in almost every case is symptomatically cured. 
On the other hand, operative mortality might reasonably be expected to be higher, 
although in the present series this has not been found, the mortality being nil. 
When extensive operations are undertaken there is no chance of subsequent 
pregnancy and this, together with the relatively low age of some patients, definitely 
contra-indicates routine radical measures. Only very occasionally in extensive lesions 
is complete clearance of the pelvis indicated, irrespective of age. 
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The advantages of local excision are evident: a less severe operation with a 
lower operative mortality, the possibility of subsequent pregnancy, and, usually, a 
continuation of the menses—but the possibility of recurrence must be considered in 
every case. Everyone will agree that it is justifiable to risk recurrence in the young 
patient if conditions permit. 

The opposite argument may be used in the case of patients over 40 years of age. 
From this time onwards the effect of the menopausal approach begins to assert itself, 
and theoretically the symptoms should tend to subside. It would appear, therefore, 
that radical measures are justifiable only in those cases in which the tumour is 
causing the mechanical symptoms of pressure and intestinal stenosis. With this we 
are in agreement, for after the climacteric, dysmenorrhcea and menorrhagia can no 
longer exist. 

Radium Treatment.—Although radium has become increasingly popular in recent 
years, it has not, as yet, been extensively employed in the treatment of endometri- 
omata. Eden and Lockyer, until the last edition of their book, shortly dismissed the 
question with the remark that “all forms of radio-therapy (radium, X-rays) for 
adenomyoma are disappointing.”” They have now modified this view and allow 
that radium should be tried if surgery proves unsuccessful. 

Cases are on record in which radium has been used with success. In many of 
these, surgery had previously failed in one of two ways. Either the growth had 
advanced to such an extent that it had become partly or wholly inoperable 
(Clare) ; or recurrence had taken place after surgical intervention at an earlier date 
had failed (Herly and Heineberg). In a few cases radium has been applied to 
operable growths with promising results, but, as yet, a large number of cases have 
not been followed over a period of several years. Without such evidence it is difficult 
to say whether radium is likely to rival surgery in this field of gynecology. 

One of our cases (A 25) was treated with radium. The patient, a multipara, 
aged 32, was admitted to Charing Cross Hospital, under Mr. J. Bright Banister, 
complaining of pain and irregular hemorrhage per vaginam. Two anda half years 
before admission she had had the whole of the right ovary and a portion of the left 
ovary removed on account of bilateral chocolate cysts. A year later, one and a half 
years before admission, the remainder of the left ovary was removed and supra- 
vaginal hysterectomy was performed. On admission the pelvis was found to be 
completely filled with a large tumour of firm consistence and irregular surface. The 
mass extended upwards into the hypogastrium. At laparotomy the growth was 
found to be inoperable. Six days after operation 100 mgm. of radium element, 
screened with 0-5 mm. thickness of platinum, were inserted into the cervix in a 
cylindrical applicator and left in sitw for fifteen hours. Jxamination of the patient 
three mouths later showed that the pelvis was normal, except for a slight thickening 
palpable through the right fornix of the vagina. It cannot be denied that this case 
admits of alternative explanations, but when considered in conjunction with other 
cases in the literature, it does not seem to be going too far to suggest that this 
patient was cured by the use of radium. 

The sphere of usefulness of radium in the treatment remains to be decided, 
likewise the limitations of that sphere. Irradiation clearly possesses certain definite 
advantages when compared with surgery. The minor character of the operation, 
the negligible operative mortality, a shorter stay in hospital, and the avoidance of the 
risk of scar hernia, are all arguments in favour of its use. Herly reports a case in 
which a patient became pregnant after the successful treatment of a tumour in the 
recto-vaginal space. On the other hand, radium is not applicable to all tumours 
regardless of site and size. In the majority of cases previously reported, the growth 
was in the recto-vaginal space; those described by Herly and by Heineberg were in 
that situation. The latter author claims to have been the first to use radium in 
the treatment of endometriomata. So far as we can ascertain, this distinction falls 
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to Clare, of Leicester, who, in 1923, described the treatment with radium of a case 
in which he had been unable to remove the entire growth at operation. It is 
probable that this situation (the recto-vaginal space) is the most suitable for 
irradiation, although there is no reason why an endometrioma in an abdominal scar, 
or at the umbilicus, should not be so treated. If this were done, the vexed question 
as to the site of action of radium in cases of chronic metritis might be settled. If 
the growth retrogressed while menstruation continued, it would be justifiable to 
conclude that radium acts on the endometrium rather than on the ovaries. It is 
doubtful whether radium will ever be applicable to the ovarian or to the uterine 
tumours, if only for the reason that diagnosis is in many cases very difficult, and in 
some cases almost impossible. In particular, the difficulty of excluding pelvic 
inflammation as an alternative diagnosis would make most gynecologists hesitate to 
advise radium treatment for endometriomata of the ovaries or of the uterus. 
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Section of Opbtbalmology. 


[June 14, 1929.] 


Velonoskiascopy: A Control in the Correction of Astigmatic 
Defects. 
By MaArGaret Dosson, M.D. 


THE principle of velonoskiascopy is as follows: When one fixes a point of light, 
with one eye, an image of this point will be accurately focussed upon the macula, 
and a linear object, such as a fine wire, held vertically before the eye, will merely 
reduce the brightness of the image. 

If, however, the point of light is out of focus, a diffusion circle will be formed 
upon the retina, and the wire will cast a vertical shadow, having the same colour as 
the background, through the centre of the diffusion circle. 

The more out of focus the point of light, the larger will be the diffusion circle, 
and the broader the shadow, or interval, caused by the wire. 

A vertical white line, when seen out of focus, may be considered to be a series of 
overlapping diffusion circles, and a wire will form a sharp dark shadow, through the 
centre of the blurred white line, when placed vertically before the eye (fig. 1). 





Fig. 2. Fie. 3. Fig. 4. 
Fic. 1.—(A) A line seen in focus. (B) A line seen out of focus, made broad by overlapping diffusion 
circles. The dark line represents gap made by blockage of this portion by wire. 
Fic. 2.—Lindner’s wall chart. A wheel-spoke dial of white strips of paper, 4 mm. in thickness and 


38 cm. long, arranged clockwise. 
Fic. 3.—The opposite side of Lindner’s wall chart. Two white lines, 4mm. in thickness, bisect one 
another at right angles. 


Fic. 4.—Lindner’s trial frame disc. The arms of cross-wire are 0-75 mm. wide. Arms of cross are 
placed in two principal meridians of astigmatism. Centre of cross must coincide with centre of 
patient’s pupil. 


The more the line is out of focus, the broader will it appear, and the central 
shadow will become correspondingly wider. 

Professor Lindner, of Vienna, has used these facts as a subjective control, after 
correcting errors of refraction in the usual way. A circular disc of red cardboard 
49 cm. in diameter is used for this test. One side consists of a wheel-spoke dial of 
white stripes of paper 4 mm. in thickness and 38 ecm. in length, arranged clockwise 
(fig. 2). This side was used when finding the patient’s axis of astigmatism. On the 
opposite side of the chart two white lines of similar width bisect one another at 
right angles (fig. 3). 

The margin of the disc is perforated with metal eyelets, so that the white cross 
can be hung with the limbs at any axis, indicating the patient’s best, and worst, 
meridians. The chart is used at a distance of 4 to 6 metres. 

Instead of a single wire, Professor Lindner u3ed a small cross-wire 0-75 mm. in 
thickness, and mounted in a black metal disc to fit any ordinary trial frame (fig. 4). 
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The error of refraction having been corrected, the white cross, with the arms 
vertical and horizontal, is hung before the patient, at a distance of 4 metres. 

A + 1-00 sph. is now added to the correction; by this means accommodation is 
restrained, and very small amounts of astigmatism can be detected only when the 
object looked at is slightly out of focus. 

The cross-wire placed behind the lenses, with the arms vertical and horizontal, 
will cause a shadow or interval to appear in the centre of the limbs of the white 
cross. Adjusting movements of the head will easily cause the shadows to appear. 

The shadows will be of equal breadth and the ends of the limbs of the white 
lines square-cut, if the patient's error of refraction is accurately corrected (fig. 5). 

If any vertical or horizontal astigmatism is present, the shadows are of unequal 
breadth, while the ends of white lines are square-cut. The broadest shadow 
represents the astigmatic meridian (fig. 6). Should the astigmatic meridian not 
correspond with the axes of the cross and wire, the shadows will be of unequal 
breadth while the ends of the white lines will be cut off, the slope indicating the 





Fia. 5. Fic. 6. Fic. 7. 


Fic. 5.—Small chart used by Lindner to illust:ate to patient what he should see. The broadened 
lines show equal intervals (or shadows) and square-cut ends, Width of lines and intervals depends upon 
extent to which line is out of focus. 

Fic. 6.—Small chart showing unequal intervals and square-cut ends. The broadest shadow 
represents the astigmatic meridian. 

Fic. 7.—The astigmatic axis does not correspond with the axes of the cross-wire and the limbs of the 
white cross. The ends of the white lines are cnt off. 


direction in which the cross lines and the wire must be turned in order to adjust 
the axis (fig. 7). The axis is correct when the extremities of the white lines become 
square-cut, and the shadows parallel to their edges. 

In order to correct any astigmatic defect, minus cylinders must be placed before 
the eye, with the axis parallel to the broadest shadow, until they become of equal 
width. Minus spheres must be added until both shadows disappear. 

Anyone can test the correctness of his own glasses by placing before his distance 
correction A + 1-00 sph., or by looking through his reading glasses at a distance of 
4 metres; the shadows of the cross-wire, upon the white cross, will be equal in 
breadth, unless some uncorrected astigmatism is present. 

The test is exceedingly accurate, and is the same, whether the patient is under 
atropine or not. 

Professor Lindner gave the patients small charts in order that they might 
understand what they were expected to see. 

Discussion.—Mr. BURDON-COOPER said that in the determination of cylinder axes 
it was of the greatest importance to have the sphere correct, in order to arrive at a correct 
determination. The correct axis was only obtainable when the correct sphere was there, and 
both sphere and cylinder had to be right to secure the correct refraction. 

He had been wondering whether the pius 1 sphere behind the cross wire in front of the 
eye was a necessary part of the equipment. He had no wish to criticize it. It was a very 
interesting modification of the method of using the distortion of a fine linear object when 
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seen through a cylindrical lens, for the determination of the axis cf an astigmatism. It 
seemed to him, however, that unless the sphere was absolutely right, one could not get the 
correct axis and the correct cylinder, and vice versa ; in other words, by adding a plus sphere 
and determining the axis in an eye which did not require it, erroneous results might be 
produced. He did not know whether any experiment had been done to verify that. 


Mr. CyriL WALKER (President) said he did not gather whether the method was equally 
applicable whether the patient was under a mydriatic or not. What was the origin of the 
term—velonoskiascopy ? 


Miss DOBSON said any error in the shadows was seen whether the patient was under 
atropine or not; atropine made no difference whatsoever. 

7 +“ : ” . 66 os . 

The term “ velonoskiascopy”’ was taken from two Greek words meaning “ viewing the 
shadow of a needle.” 


Lieut.-Colonel W. E. MCKECHNIE said he had not quite followed the rationale of the test. 
He understood that the shadow, by the separation: of the lines, gave an indication of the 
relative difference in refraction between the two meridia, and he asked whether that was 
correct. 

Further, in astigmatism, when the axis was oblique, he did not see why the shadow went 
obliquely through the cross-lines. He would like to hear the rationale in a little more detail. 


Miss DOBSON (in reply) said that Professor Lindner did not use this test in order to 
correct astigmatic defects ; he used the other side of the wheel-spoke chart, which was much 
the same as the fans used in this country ; there were oblique white lines on a red background. 
He put on his correct sphere, found the astigmatic axis, and corrected the astigmatic axis in 
the ordinary way. In her trial test she found that the error of astigmatism was, perhaps, 0-25. 
On looking at the white cross, with the cross-wire, with this correction on, one did not see any 


shadow at all. If one put on a plus sphere one blurred the two lines, and saw shadows of 
equal breadth, unless the correction was inaccurate. 
The method was extraordinarily accurate, and only needed a trial. If the shadows were 


of equal breadth one could be certain the patient was wearing correct glasses. Unless one 
blurred the patient’s correction, one did not get any shadow. The two lines must be slightly 
blurred in order to see the difference between the two shadows, i.e., the difference in breadth. 
One did not see a difference unless the lines were out of focus ; one could then see a shadow 
difference in the two meridia. 

With regard to the point about the shadow being oblique, Professor Lindner said that the 
shadow was not oblique, but was straight through, and the ends of the white lines were 
cut off. Members would find that was not so. If the lines were cut off the shadow was 
oblique. It was the finest test she had ever met with. The more one blurred, the easier it 
was to find the correct axis. 


Mr. ERNEST CLARKE said that when the patient was not under a cycloplegic—and 
especially if placed at 4 instead of at 6 metres from the test object—a small amount ef correction 
of the astigmatism could take place involuntarily by the ciliary muscle and consequently he 
felt that this test could not be relied upon. 


Miss DoBSON said that the cycloplegic did not matter in finding whether there was an 
uncorrected astigmatism. In the instance mentioned one kept to 6 metres, but it might be 4. 
The test worked up to 4 quite well. [Mr. CLARKE: How do you know the patient is not 
using his accommodation? Miss DoBson: It is immaterial whether the patient is using his 
accommodation or not. I can find any astigmatism at 4 or 6 metres. Ido not if I gonearer 
than that, using a cross-wire 0-75 mm. in thickness. | 


Lieut.-Colonel LisTER asked if any detailed account of this test had been published ? 


Miss DoBSON said that a good description had been given by Dr. L. W. Morsman,' of 
Minnesota. She had been to Lindner’s clinic in Vienna, and to the clinic in Buda-Pest, and 
they were using this method a great deal; in fact in Dr. Fuch’s clinic there was one department 
in which it was being used to ascertain whether the glasses were correct. The disc, and then 
the wire, were rotated until the lines were square and the shadow was central. 


Colonel] MCKECHNIE asked if it was not possible that the three factors together might 
cause an error? 


1 Amer. Journ. Ophthal., 1928 (ii), 483. 
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Miss DOBSON said she had not found it so. If the white cross, the wire, and the 
astigmatic axis all coincided, one obtained a very clear dark shadow and absolutely 
square-cut ends. [Lieut.-Colonel MCKECHNIE: But supposing the axis of astigmatism was 
5 degrees, is it possible that if you had the wire at 7, and the disc at 3, you would still get it 
square? Miss Dosson: I do not think you get it square-cut until all three ‘coincide. It 
is very easy to see. | 


A Demonstration of some Ocular Lesions in Rabbits due to 
the Administration of Naphthalene. 


By DorotHy R. Apams, M.B., B.S. 


(From the Department of Physiology, University College, London.) 


IN describing the ocular lesions which may be found in rabbits after the 
administration of naphthalene, one cannot claim that it is a new phenomenon. 
As early as 1886 Bouchard and Charrin recorded the development of a bilateral 
cataract in rabbits which had received a daily dose of 1-2 grm. of naphthalene for 
about twenty-five days. In the ten years following their observation, the experi- 
mental study of naphthalene cataract was continued by Magnus, Hess, Helbron, 
Kolinski, Klingmann and others. In some cases they found ocular lesions also 
in the ciliary body, vitreous and retina, similar to those which I am about to 
describe, but there seems to have been a great variation in their experimental 
results, particularly in the relative times of appearance of the different lesions, 
while there has been no clear statement as to the causation or possible association 
of the lesions with one another. 

Recent experimental work, such as that of Michail and Vancea (1926-27), has 
suggested that the effects of naphthalene are due to a disturbance of the normal 
physiological functions of the body. If such were the case, it was thought possible 
that a study of this type of experimental cataract might lead to a better under- 
standing of the xtiology of human senile cataract, since the latter is most probably 
due to some slow metabolic change. With this idea in mind I have been 
nvestigating the nature of the biochemical changes which occur in rabbits after 
the administration of naphthalene, and in the course of these experiments I have had 
ample opportunity of studying more fully the three chief types of ocular lesions: 
(1) The occurrence of retinal exudates ; (2) the development of cataract ; (3) the 
deposition of crystals in the vitreous and retina. In appearance and in their relative 
occurrence they present some interesting ophthalmological features. 

Method.—Naphthalene has been given to the rabbits by a stomach-tube as 
a solution in warm liquid paraffin. The paraffin is itself innocuous. Usually an 
initial dose of 3 grm. has been employed and repeated daily until the ocular lesions 
begin to appear. There is a good deal of variation in the time which elapses before 
the appearance of ocular changes, and it seems to be due to a difference in the 
resistance of individual rabbits. On the whole, young animals are more susceptible 
than older ones, and a large initial dose has a more rapid effect than a small one. 

In the majority of cases, however, it is usual for retinal exudates to occur as the 
primary change within twenty-four hours after a single dose of 3 grm. On several 
occasions I have seen them within the first six or seven hours. Typically the 
exudates appear as minute globules at the periphery of the retina and spread towards 
the centre, while at the same time they increase in size. Within the next twenty- 
four hours, those at the periphery form a confluent exudate, while discrete circular 
or oval exudates are still to be seen round the disc. In a few days the whole retina 
grows white and degenerated, and becomes detached. On several occasions I have 
seen a horizontal split occur across the retina above and below the disc, so that its 
detached peripheral areas floated forwards into the vitreous and a pigmented and 
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degenerate choroid could be seen behind. In the early stages the exudates are 
transparent, and on ophthalmoscopie examination, choroidal vessels can be seen 
through them, while they reflect small bright points of light into the vitreous. 

In speaking of the retinal lesions, I have used the term “ exudate” since it is the 
best description of their clinical appearance and the one most suited to the rapidity 
of their development. Histologically, however, one finds that the ‘affected areas 
of the retina correspond to localized areas of cedema and degeneration, with occasional 
signs that there have been small clear exudates. There are no gross signs of an 
albuminous exudate or of cellular infiltration. 

In my experience, at whatever time they may develop, the retinal exudates 
always precede the formation of visible opacities in the lens. The lens shows 
an increase in volume a few hours after the initial dose, and this may lead to marked 
aberrations in its anterior surface; after about twenty-four hours, clear stria may 
be seen radiating from the periphery towards the centre. By direct examination 
they are not unlike the early strie of human senile cataract. Probably, however, 
they are merely vacuoles between the swollen cortical fibres. They disappear 
rapidly and give place on the second or third day to a true opacity of the cortical 
fibres, which begins at the periphery and spreads towards the posterior pole. A 
general haziness of the lens then ensues and the opacity spreads forwards through 
the lens and involves the cortex before the nucleus. The final stage of complete 
cataract is reached in about five days, and the lens is then greyish-white and may 
develop a brown pigmentation. 

I have found that the third change, viz., the deposition of crystals, is essentially 
the result of repeated small doses of naphthalene, and does not usually occur in less than 
ten days. It is never followed by the development of cataract, and in the majority 
of cases, is the only change visible in the eye. In fact, it seems to be the ocular 
sign that a general resistance to the drug has been satisfactorily established, since 
an animal which develops crystals is always devoid of toxic signs. Further, I have 
observed a few cases in which small retinal exudates and early lens strie developed 
and then became stationary, while, after an interval of a week or so, crystalline 
deposits appeared, and no further change occurred except a gradual increase in the 
number of crystals. 

Typically the crystals are seen first in the vitreous, and appear like synchesis 
scintillans. Later they increase in number and may become deposited in masses on 
the retina. They can always be found in sections from eyes which contained them 
during life, and are irregular, doubly-refractive 4-sided plates which occur in rosettes 
and irregular clumps or as overlapping plates. They displace the retinal tissues 
without injuring them and occur chiefly in the inner layers of the retina, especially 
in the ganglion cell layer and on the adjoining surfaces of the retina and vitreous. 
By microchemical tests they are certainly inorganic and do not consist of 
naphthalene, or even of cholesterol as one might imagine. 

It is a debatable question as to whether this curious slow deposition of an 
inorganic salt and the extraordinary rapidity with which retinal degeneration-—and, 
to a less extent, cataract—may occur, are phenomena in favour of the theory that 
naphthalene produces its effects through a physiological disturbance rather than by 
a direct toxic action. Although the nutrition of the lens may be affected by the 
preceding retinal exudates in such a manner as to favour the development of 
cataract, we are still ignorant of the processes which underlie both these changes. 

[A demonstration was made of rabbits which had the following ocular lesions : 
(1) Retinal exudates; (2) Degeneration of fundus (2 stages); (3) Early lenticular 
strie ; (4) Total bilateral cataract; (5) Deposition of crystals in the vitreous. 

In addition, slides were shown to illustrate (1) retinal exudates and (2) deposition 
of crystals in the retina. ] 


N.B.—These observations are part of the research work which is being done for 
the Committee of Vision of the Medical Research Council. 
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Cyst of Ethmoidal Labyrinth, causing Proptosis of the Left Eye.— 
MARGARET DoBson, M.D.—Mr. B., aged 30. This patient was shown at the 
meeting held on March 8, 1929. I first saw him in October, 1925, when he 
was complaining of a gradual, painless protrusion of the left eyeball. The proptosis 
was found, on examination, to be in a forward and downward direction ; motility of 
the eye was good; tension slightly increased. Right-vision normal: left-vision 34, 
and the fundus oculi showed an antero-posterior flattening of the globe, causing 
three degrees of hyperopia. 

I referred the case to the Royal London Ophthalmic Hospital, but did not hear 
whether a definite diagnosis had been made. I saw the patient again on 
December 14, 1928. The eye had remained much the same until the previous 
day (December 13) when, on the patient’s sneezing, a brownish fluid was discharged 
from the left nostril. This continued to drip for half an hour andthen ceased. The 
eye afterwards protruded less and an annoying double vision, which had troubled the 
patient for some months, disappeared. On examination, the fundus oculi appearance 
and the visual acuity were the same as in 1925. On pressing a small rubber pencil, 
between the eyeball and the inner orbital wall, a distinct crepitant buckling was felt, 
evidently due to the thinned and distended lamina papyracea. X-ray examination 
showed the ethmoid cells to be distended and not empty. 


Postscript.—Since the meeting an operation has been performed. The needle of a 
lumbar puncture syringe was inserted deep into the orbit through an incision in the 
conjunctiva and Tenon’s capsule at the inner canthus. A large tough swelling was 
felt to the nasal side of the region of the optic canal. This was pierced and 14 oz. 
of a brown turbid fluid was withdrawn. Pathologically the deposit was found to 
consist of blood, with some large cedematous granular cells, probably altered 
columnar cells. No pus or bacteria were seen, and a culture remained sterile. 

The proptosis diminished greatly and the visual acuity improved. 























Section of Orthbopxdics. 


[May 7, 1929.] 


Two Cases of Kienbich’s Disease.—(I) (Shown by E. LAmInG EVANS, 
C.B.E., F.R.C.S.).—Patient, female, aged 29. In July, 1928, she began to feel pain 
in the left wrist each time she picked up a kettle or wrung out clothes. 

No history of trauma. Rheumatic fever at the age of 5, and again at the age of 
21. Wassermann reaction, negative. Teeth good. Systolic cardiac murmur. 

The pain increased in intensity, and in January, 1929, a swelling appeared over 
the palmar surface of the wrist. 

First seen by Mr. Laming Evans in March, 1929. 

Condition: Palmar and radial flexion painful, dorsal and ulnar flexion painless. 
Pressure over the third metacarpal head produced no pain when the hand was 
radially or ulnarly deviated. All movements limited, especially plantar flexion. 

Diagnosis : Kienbéch’s disease of the semilunar bone. 














—— 
Fis. 1.—Skiagram of both wrists. Showing (a) localized increased density of the left semi- 
lunar bone, with irregular areas of rarefection which have been described as fragmentation ; 


(6) absence of osteo-arthritic changes in the other bones of the carpus (Mr. Laming Evans’s case) 


The skiagrams (figs. 1 to 5) were taken by Dr. J. Rhynland Parry, who kindly 
lent them to illustrate this case. 

(II) (Shown by H. A. T. FAIRBANK, D.S.O., M.S.) —Patient, male, aged 28. Seven 
months ago he fell against a wall, his clenched wrist striking the wall. This caused 
swelling and pain, and movements at the wrist were greatly limited. Treated by 
massage. 

First seen by Mr. Fairbank three months ago when the wrist was stiff and painful. 
The skiagram then suggested a typical crush fracture of the semilunar bone. Under 
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Fie. 2. Fiu. 3. 

Fic. 2.—Lateral view. The same changes as those in fig. 1, and, in addition, showing 
that the increased density is confined to the pressure area of the semilunar bone between 
the radius and the os magnum in the mid-position of the wrist. It is most marked at the 
mid-carpal line and in the dorsal four-fifths of the bone. 

Fic. 3.—Lateral view of normal wrist. 





























Fie, 4. Fia, 5. 


Fie. 4.—Antero-posterior view of affected wrist, showing similar changes to those in fig. 1. 
Taken one month later.) 


Fic. 5.—Lateral view, showing the same changes as those seen in fig. 2. (Taken one month later.) 
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anesthesia considerable movement was possible, but, after passing in either 
direction beyond the straight line, there was an obstruction ; after slipping over 
the obstruction movement could be carried on to a fair extent beyond. 

Three months ago the semilunar bone was removed through a dorsal incision ; it 
was either already in two pieces or easily broke into two. Seen two months later the 
wrist was just as stiff as before the operation, in spite of massage treatment. The 
patient can do only light work. He is now suffering from traumatic arthritis. 

Mr. Fairbank wondered whether the traumatic arthritis of the wrist-joint would 
have been prevented if the damaged semilunar bone had been removed soon after the 
accident. 

Mr. NAUGHTON DuNN (President) said it was important, from the medico-legal aspect, to 
know whether this condition was the result of injury, or whether it might result from a 
general disease, such as rheumatic fever. These patients always gave a history of some 
injury, with no immediate trouble, and then some months later there was pain in the wrist, 
and X-rays showed the characteristic change. Apparently, in Mr. Fairbank’s case, there was 
a general traumatic arthritis in the wrist-joint, but he did not think that was always present 
in Kienbéch’s disease. He had seen one or two cases, but had not seen the patients 
repeatedly, so probably they had recovered. At the last meeting of the Section, Mr. Ogilvie 
had shown two cases in which he had removed the semilunar bone, and in which complete 
and perfect function had been restored in the wrist. 


Calvé’s Disease of the Eighth Dorsal Vertebra.—-O. L. App1son, F.R.C.S.— 
H.L.S., a boy, aged 74 years. History.—January 5, 1929, admitted to 
hospital. Had had “ acute pain in the left side and back ”’ since December 81, 1928, 
on which date he was brought home by two men because of an acute pain in “ both 
his sides,’ which had come on suddenly while he was out and had made further 
walking impossible. Since then he has been in bed all the time. 

While at rest in bed he seemed comfortable, breathing slowly with a somewhat 
moaning expiration, but on being moved in the least “ he would scream with pain.” 

For two days before this attack he had been constipated, and on the evening of 
December 31 he had acute diarrhoea, passing two loose, black, and offensive stools 
that night, and four next morning. The pain next day was more marked on the 
left side and persisted in severity until the patient’s admission to hospital. He has 
never been actually sick but “ keeps on feeling sick.” He has had no cough. 

Previous History.—In August, 1928, he had a similar attack; the pain was less 
marked but the diarrhoea lasted for a fortnight and there was a certain amount of 
blood in the stools. He has never really been well since this attack, and he has 
since had about three others. 

Early in November, 1928, he had a fall at school. His mother noticed towards 
the end of this month that he used to return from school tired and was always 
sitting about with his hands on his knees and his back bent forwards. When he 
ran he “ felt a stitch in his sides.” 

Past Illnesses—Whooping-cough when four years old, followed by pneumonia 
and ? tuberculosis of lung (“spitting up of blood”). The sputum was examined 
but no tubercle bacilli were found. 

Family History —Three sisters, aged respectively 13, 10 and 2 years; all 
healthy. Mother had no miscarriages. 

Father alive and well; no tuberculous history in his family. Mother alive and 
well. Her father, grandmother, and a maternal aunt all died from pulmonary 
tuberculosis. 

Condition on Admission.—Patient lies for the most part quite still on his back 
with both legs drawn up in flexion. An attempt to make him sit up caused severe 
pains in the side. While at rest on his back there is no impairment of the 
abdominal movements or of those of the diaphragm or chest. Temperature taken 
during examination: 99-6°. 
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January 6, 1929. January 6, 1929. 
Fic. 1 (A). Fic. 1 (B), 
Fic. 1 (A).—Showing collapse and rarefaction of body of eighth dorsal vertebra. (Antero- 
posterior view.) 


Fic. 1 (B).—Absorption of body of eighth dorsal vertebra, except for rarefied central 
portion. (Lateral view.) 

















May 3, 1929. May 3, 1929. 
Fic. 2 (A). Fic. 2 (B). 


Fic. 2 (a).—Showing increased density and collapse of body (antero-posterior view). 
FiG. 2 (B),—Dense central part of body ; increase of collapse. (Lateral view.) 
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Skeletal System.—The spine is held rather rigidly, particularly in the region of 
the lower thoracic and upper lumbar vertebra. Tenderness on percussion of seventh, 
eighth, and ninth dorsal vertebrae. A slight kyphosis is present in the region of 
these vertebre. 

Central Nervous System.—Reflexes: Knee- and ankle-jerks obtained readily but 
not increased. Abdominal reflexes present. Plantar response, definitely flexor. 
No clonus elicited. No incontinence. 

Other systems, normal in every respect. Mantout reaction, negative. Wassermann 
reaction, negative. 

Radiographer’s Report, January 6, 1929.—Absorption of body of eighth dorsal 
vertebra, except for narrow central part. Some collapse (fig. 1). 

May 3, 1929.—Increased absorption. Central portion narrower than in previous 
skiagram but apparent increase in density. A slight increase in collapse (fig. 2). 

On admission to hospital, patient was hyperextended on a frame with immediate 
relief of symptoms. 

Present State: General condition good. Weight has increased. Deformity 
still present. 

Reflexes: Abdominal present; upper left quadrant difficult to obtain. Knee- 
and ankle-jerks readily obtained. Plantar response, flexor. No ankle clonus. 

Sensation: No loss to light touch or pin-prick. Muscular power: Good. 


Softening’of the Upper Humeral Epiphyses. ? Typhoid Arthritis.— 
PAUL BERNARD RotTH, F.R.C.S.—S. D., male, aged 61, was. seen on March 14, 
1929, complaining of great weakness in right forearm and hand, and of stiffness 
in the right shoulder, following an injury on October 9, 1928. He had been caught 
in some cogwheels, and the skin and muscles of the right forearm were severely 












Fic. 1.—Softening of the humeral epiphysis, with absorption of articular cartilage. (Right.) 
SEPT.- ORTH. 2 *¥ 
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Fic. 2.—Softening of the humeral epiphysis, with absorption of articular cartilage. (Left.) 


lacerated. The wound became septic, and a few days later the upper arm swelled 
and ruptured spontaneously, with discharge of a large amount of pus. 

When I examined him, I observed the healed scars of injury and rupture, the 
great weakness of the forearm and hand, and the stiffness of both shoulders. 

Skiagrams of the shoulders (figs. 1 and 2) by Dr. Wylie showed a most unusual 
condition : each upper humeral epiphysis appeared as if it had partially melted and 
run down on the inner side of the shaft, forming a spherical osteoma-like growth. 
As a result, the head was flattened. There were also present signs of advanced 
osteo-arthritis, eburnation, lipping, obliteration of joint space. 

Previous History.—Typhoid fever at Johannesburg in 1897; a year later an 
attack of “rheumatism” in the left shoulder, keeping him away from work for 
three weeks ; after this, the shoulder became perfectly well. Four years later he had 
a similar attack of “ rheumatism” in the right shoulder; it was not so bad as the 
previous attack, and he continued at work all the time it lasted. When it subsided 
he noticed that the shoulder had become somewhat stiff, and so it has always 
remained. 

Since the accident his shoulders have become very much stiffer, and now he 
cannot dress or undress without help. 

Wassermann reaction, negative; nervous system, normal. No other joints are 
affected. 

Diagnosis.—? Typhoid arthritis. 


Discussion—Mr. FAIRBANK, Mr. WHITCHURCH HOWELL, and the PRESIDENT all 
considered that this was a case of osteo-arthritis of the shoulder-joints. 
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SUMMER MEETING AT GONVILLE AND CAIUS COLLEGE, CAMBRIDGE.’ 
[June 21 and 22, 1929. | 


The Localization of Sound. 
By W. S. Tucker, D.Sc. 


, 


THE word “localization’’ as applied to sound is of psychological rather than 
physical origin. It deals with a sensation more than with a physical measurement. 
It differs from location in that it does not fix the position of a source of sound. 

Stereoscopic vision does not find its counterpart in hearing, although Hartley, 
in America, has attempted to show that we are partly endowed with a faculty of 
sound-location, or what we may call “ stereotic audition.” 

It may be stated, however, that with our unaided listening equipment we can 
only obtain a sense of direction. Although we may not be conscious of it, we derive 
our sense of direction from an “image’’ which is subjective, and whose direction, 
relative to the sagittal axis of the head, enables us to point to the source with a 
greater or less degree of accuracy. This image is located along the arc of a circle 
having the aural axis as a diameter. Sometimes the circle is larger than the head, 
i.e., there is external localization, and sometimes it is apparently inside the head. 
These characteristics are peculiar to the individual. 

The head, as normally placed, is best adapted for listening in a horizontal plane. 
Starch has shown that localization is most accurate in front, nearly as accurate for 
the back, and least accurate at the side. For all-round listening, accuracy in local- 
ization is least for the overhead position. Thus, if the head be maintained erect, an 
aeroplane may pass over an angle of 20 degrees of arc, 10 on each side of the vertical, 
without giving the listener any clue as to its change in position. 

It has always been recognized that, in normal cases, localization occurs by virtue 
of some difference in stimulus received by the two ears. There are three ways in 
which such variation in stimulus can arise, viz., by: (1) Difference in sound 
intensity; (2) difference in phase of the incoming sound waves; (3) difference in 
time of arrival of some corresponding portions of the sound waves received by the 
two ears. 

Dealing with these theories in order :— 

(1) The theory of localization by difference of sound intensity in the two ears 
was the first one to hold the field. Its principal advocates were Silvanus Thompson, 
Kessel and Fechner. These authorities found that localization occurred in the ear 
receiving sound of greater intensity. 

The most authoritative pronouncement against the theory is that of Rayleigh, 
who showed mathematically that by treating the head as a spherical obstruction, a 
maximum difference of intensity of only 10% occurs round the head for a tone of 
frequency 256 vibrations per second, while for a tone of 128 vibrations this is 
reduced to about 1%. It has been shown by Harvey Fletcher that the ear is 
incapable of appreciating intensity changes of less than 10%; hence no localization 
can be possibly obtained for notes of frequency less than 256 vibrations per second. 
For higher-pitched notes the intensity variation is, of course, greater, and when it 
becomes large, the intensity theory of localization will hold. It will be seen later 
that for high frequencies the phase theory breaks down. 

We conclude, therefore, with Rayleigh, that localization of sounds of high pitch 
is chiefly due to variations of intensity. In general, unless special precautions are 
taken, there are high-pitched constituents in the sound, so that localization, if not 
obtained primarily by intensity difference, is certainly helped by it. 

1 Held in the Lecture Room, in the School of Physiology, by courtesy of Professor Barcroft. 
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As the technique of sound measurement improves, more definite information can 
be obtained, and the more recent experiments of Banister have done much to clear 
up the situation. By the use of telephones and triode valves, Banister has built up 
an instrument capable of generating almost pure tones of any required frequency, 
and has been able to convey to the ears sounds of varying intensity while at the 
same time keeping them in phase. In this way he has shown, as the result of 
exhaustive trials with various normal observers, that no change in localization occurs 
until the ratio of intensities has an average value of 2-6. 

The ratio 2:6 would appear to explain the conflicting results of the various 
observers. When the degree of deafness does not exceed a certain amount 
localization is correct. 

(2) The phase theory of sound localization rests on a firmer experimental basis. 
Its chief protagonist is the late Lord Rayleigh, and it has the support of Stewart 
and Banister, both of whom have devised apparatus to confirm the theory. 

Stewart devised an ingenious little alternator which generated electrical current 
in two telephones. When these two currents were in phase in the telephones, the 
observer received a fusing of the sounds and central localization ; but, if the phase 
of one alternating current were gradually changed, the sound image moved round 
the head. 

When the phase variation ‘device is not hampered by resonance, the following 
phenomena are observed by an experienced subject :— 

At 0 phase difference, the sound is localized as in front and external to the head. 

As the phase differences increase to 90°, the sound image describes a horizontal 
curved path, with the image gradually nearing the head until it appears to enter the 
ear leading in phase. 

Beyond 90° it passes through the head, passing the median plane at 180°. 

Beyond that, it passes rapidly to the opposite ear till the phase difference is 
270°, after which it passes out of the head to the median plane again at 360°. 

Summing up all the evidence of recent observers, it appears certain that, for the 
lower frequencies, corresponding to tones of average conversational frequency, 
localization is chiefly by phase difference. There is a wide difference of opinion 
between different observers as to the upper limits of frequency at which phase 
difference is in operation for location. 

When the acoustical wave-length is short, the phase changes may pass through 
two or three complete cycles when moving the head, and there would be, therefore, 
a succession of images, so that the central localization is indefinite. This ambiguity 
occurs above 800 vibrations per second, although Stewart and others place the limit 
at a much higher frequency. 

With regard to the lower limit, it is our experience in the Army that it is 
extremely difficult to locate, whether by phase or intensity, the very low-pitched 
pure notes. The lowest notes of an aeroplane, for instance, present great difficulty, 
but the aeroplane sound as a whole is easy to locate, because it is so rich in high- 
pitched and impulsive sounds. 

(3) Time-difference theory. This has been recently enunciated by Boring. The 
two halves of the brain, receiving nerve impulses with a certain time lag, interpret 
these as conditional to the forming of an “ image’’ deviated to an extent proportional 
to that lag. That the ear is capable of discovering such lags was shown by Lowell 
Bennett in America. He produced clicks in two telephones placed against the ears 
and, by gradually reducing the intervals between clicks, was able to get them fused 
into one sound which the observer recognized as a definite image, and which was 
towards the ear receiving the first click. By progressive reduction of this time 
interval, Lowell Bennett was able to detect a time difference of 6°5 millionths of a 
second. Of all the properties of the ear as a scientific instrument, this is probably 
the. most remarkable. 
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Banister has developed a theory which combines the time-difference and the 
phase-difference theories. He accepts Helmholtz’s resonance theory and assumes 
that nervous impulses from the appropriate nerve-ending in the basilar membrane 
are transmitted along the auditory nerve, thereby registering the stimulus received. 
These impulses are not of the form of a continuous flow of energy, but are followed 
by a refractory period during which they are incapable of transmitting any further 
impulse. For the average sensory nerve Adrian has shown that there is a refractory 
period of one five-hundredth of a second. 

The assumption is made that hair cells of the organ of Corti are stimulated, 
resulting in a displacement of the cilia embedded in the tectoral membrane, and that 
the impulses are generated when they are in a certain phase of their cycle. 

Sharp clicks would start off the impulse along the auditory nerve, and if these 
clicks are imparted to the two ears at different times, that time difference will be 
repeated between the impulses. If the sound is continuous, the nerve impulses are 
supposed to be generated when the cilia suffer a certain extension. Phase difference 
would therefore be distinguishable, since these critical displacements would show 
lags equal to the phase lags. 


Instruments for Sound Location by Aural Methods. 


The Army has devised instruments for sound location of aeroplanes by listening, 
and binaural apparatus is employed. Two requirements are essential for sensitive 
and accurate instruments: (1) The sound should be magnified and isolated from 
surrounding disturbing sounds; (2) the base-length between the ears should be 
artificially increased. 

In the aeroplane sound locator, magnification is effected by trumpets whose 
dimensions are as large as is consistent with portability. The sounds are led into 
the respective ears by stethoscopes. Base length is increased by suspending the 
trumpets and extending the listening tubes, so that, in the Service pattern, the 
trumpets are 4 ft. 6 in. apart, and the effect of this is to magnify nine times the 
phase shift which is produced by an equal turning of the head. 

The instrument so designed will give a direction, working on intensity alone, 
since the trumpets are directive, but accurate location can be only secured by 
working on phase difference. The listener must be able to appreciate the sound 
image subjectively produced and must experience the sense of passage over the 
median plane. This capacity is essential, therefore, in selecting listeners, and, in 
general, can be discovered directly the subject handles the locators. 


Discussion.—Mr. G. WILKINSON said that phase-perception of sound was the famous 
“red herring ’’ which Rayleigh drew across the trail of the resonance theory, and it was the 
strongest point held by its opponents. 

There was considerable evidence in favour of phase-perception, but this did not 
necessarily contradict the resonance theory. It was almost certain that we did not hear 
individual waves of sound; their frequencies were far too great in the upper regions of the 
scale. When dealing with phases, the frequencies of nerve impulses which must _ be 
conducted was still further multiplied. The only certain ground in regard to the conduction 
of sensory impulses in nerves was the result of the work of Adrian, showing that the 
frequency of the impulses depended upon intensity, and not on anything else; the more 
intense the stimulus, the more impulses were transmitted in a given time. But supposing 
there was a sound reaching the two ears with equal intensity, a train of nerve impulses 
would be sent off to the brain from each ear. These two trains of impulses would be 
symmetrical for each auditory nerve, except that those coming from the ear in which the 
phase was more advanced would have a lead over those coming from the other ear. 

Little was known as to the integration of nerve impulses in the higher centres, but it 
seemed reasonable to suppose, in the case of bilateral sense organs, that there was not only 
a cerebral centre in connexion with each side, but also a common centre in which nerve 
impulses from the two sides were coérdinated. It was a law of integration of nerve 
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impulses that the same conducting path in the centre could be used by impulses arriving 
by different routes, but that it could not be so used concurrently, i.e., the first arriving 
impulse inhibited the passage of the later arriving. This might explain the sound being 
localized to the side on which the sound impulses had a lead-in phase, even though the 
nerve impulses did not correspond in number and distribution to the actual phases of the 
sound waves exciting them. 

With regard to the perception of intensity of sound, it seemed to be generally assumed 
that there were two rival, and mutually exclusive, theories of intensity. One was Adrian’s, 
according to which the intensity was determined by the number of nerve impulses sent 
off in unit time. This was based on brilliant experimental work. The other, attributed by 
one speaker to Boring, was purely an arbitrary deduction from Adrian’s “all or nothing ” 
law. It was supposed that each increment of intensity corresponded with the excitation of 
an additional nerve fibre by the spreading of the disturbance along the basilar membrane. 
There was no reason why both of these should not be true. The number of impulses sent to 
the brain centres would be the sum of those sent through the individual nerves excited, 
and the intensity of the sound would be determined both by the number of impulses sent by 
each nerve and the number of nerves that were being stimulated. 

Dr. ALBERT A. GRAY said that Mr. Tucker had spoken of one theory as Helmholtz’s ; in 
reality it was Cotugno’s. That suggesting the spread of stimuli from single fibres laterally 
to the others had been spoken of as Hartridge’s theory ; it was not Hartridge’s, but his (the 
speaker’s). 

Mr. TUCKER (in reply) said that Mr. Wilkinson had not expressed any opinion which he 
(the speaker) was unable to accept. In answer to Dr. Gray he apologized for attributing to 
Hartridge, instead of to Dr. Gray himself, the assumption of the extension of excitation of 
the fibres of the basilar membrane with increase in loudness of the sound. 


The Application of the Principle of Maximum Stimulation to 
Clinical Otology. 


By Apert A. Gray, M.D. 


DISTURBANCES in the correct perception of tones, although not very common, have 
been recorded from time to time by a number of otologists. Such cases, however, 
are probably not so rare as is supposed, owing to the fact that for their proper 
examination a careful investigation with suitable tuning-forks, or other very accurate 
testing instruments, is necessary. This examination takes more time than many 
busy otologists have at their disposal. Furthermore, the symptoms complained of 
usually, though not always, pass away after a short time; and, unless the patient is 
particularly interested in music, the disturbance does not usually affect the hearing 
power very seriously. In the case described below the patient possessed a naturally 
acute musical ear and had had a thorough training in music. 

In the following pages the writer intends to describe two such conditions: (1) 
paracusis dysharmonica monauralis, and (2) diplacusis monauralis. A case of the 
first of these conditions observed by the writer himself will be described, while the 
second condition will be illustrated briefly by reference to a case of Prof. Barany. 
(Bardny, Acta Oto-Laryngologica, xii, fasc. 1 and 2, p.11.) It appears to the present 
writer that these conditions can be explained by the application of the principle of 
maximum stimulation. 

Paracusis Dysharmonica.—Mrs. H. (aged 45), first seen by me on April 12, 1928. 

The hearing power is apparently normal in both ears so far as the watch and the 
human voice are concerned. The patient, however, finds a mixed conversation very 
confusing. On testing the right ear with the tuning-forks, it is found that the 
lowest notes of the seale, although heard, are not heard as musical tones, but as 
buzzing sounds. On proceeding a little higher up the scale it is found that when 
fas (170 v.d.) is reached, the sound of the forks becomes musical in character. But 
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the interesting fact is that, although it becomes musical in character, the note is 
heard incorrectly, and the patient recognizes that she hears it exactly a semitone 
higher than in the left (normal) ear. On passing still a little further up the scale, the 
pitch of the note as heard by the right ear, gradually approximates more and more 
closely to the correct note, until on reaching fas, the pitch of the!note is heard the 
same in the right ear as in the left (normal) ear. The hearing of all the notes above 
this pitch is also correct. The hearing in the left ear is normal in every respect. 

The disturbance began four months before the examination just recorded. There 
was no history of rheumatism or influenza, but the patient’s health had been badly 
run down for a considerable time before the trouble in the ear began. Inflation by 
a catheter improves the hearing temporarily. 

The patient was seen on June 21, 1928, by Mr. Cleminson and she stated that 
since the above report was made she had suffered from two rather mild attacks of 
vertigo. 

In this and similar cases the problem before us is to explain the occurrence in 
one ear of a disturbance which caused the pure tones of the tuning-forks in the 
lower portions of the scale to be converted into a buzzing noise of deep pitch, and at 
a certain point a little higher in the scale, to be heard as a musical sound of a 
definite pitch, that pitch being, not the correct note, but one a semitone too high. 
And finally, employing tuning-forks still a little further up the scale, the pitch of the 
note as heard by the patient gradually approximated to the real note of the fork ; 
ultimately the real note and the note as heard by the patient coincided. 

In the first place, it is necessary to clear the ground by ascertaining, in a general 
way, the locality of the pathological disturbance. Obviously the lesion must be 
below the decussation of the fibres of the cochlear nerve in order to account for the 
fact that one ear was perfectly normal in every respect. Further, the disturbance 
could not be in the medulla or in the stem of the eighth nerve, because in such a 
case it could not have been improved by inflation of the middle ear. Next, although 
in all probability the middle ear is affected to some extent by a catarrhal or other 
process, yet middle-ear disease could not per se give rise to the condition, because, 
amongst other reasons, attacks of vertigo were present. There appears, indeed, to 
be no doubt that the vertigo and the disturbances of the hearing arose from some 
interference with the tension in the labyrinth resulting from the middle-ear catarrh, 
and, perhaps, also influenced to some extent by lack of tone in the vasomotor 
system of the labyrinth brought about by the long continued low state of health of 
the patient. By a process of exclusion, therefore, we may safely infer that the 
disturbance of hearing was due to a lesion in the cochlea. 

Until recently there has been no serious attempt to give an explanation on 
physiological or pathological grounds of such cases. In the following pages the 
writer hopes to show that, by the application of the principle of maximum stimu- 
lation, their occurrence may be quite readily explained. It is important to point 
out, however, that the reader should understand what is meant by that principle 
and its application to the normal physiology of hearing. Those who are not already 
familiar with it should consult the original paper by the present writer (Gray, 
Journal of Anatomy and Physiology, vol. xxxiv, p. 324, 1900), and his more recently 
published work on the subject in “ The Mechanism of the Cochlea ” (Wilkinson and 
Gray, London, 1924), and in the Acta Oto-Laryngologica. Another paper which 
will help the reader to understand the subject is that published by Barany (Bardny, 
Acta Oto-Laryngologica, vol. xii, 1 and 2, p. 11). 

It is further necessary to remember the anatomical distribution of the nerve- 
fibres to the organ of Corti. Any given segment of the organ of Corti is supplied not 
only by fibres running out from the nerve-cells of the ganglion spiral immediately 
opposite, but also by fibres from ganglion cells at a considerable distance, both above 
and below the given segment. This is shown diagrammatically in fig. 1. 
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In his original paper, referred to above, the present writer expressed the view 
that a noise, as distinguished from a musical sound, was brought about by the equal 
stimulation of a number of nerve-fibres (or, to speak more accurately, of peripheral 
sensory receptors) in too close an approximation to one another to permit of analysis 
into individual maximum points of stimulation. Consequently, although noises 
have a pitch relative to one another, we cannot analyse the noise into the constituent 
musical notes of which it is actually composed. In the present case, however, the 
problem is the converse, that is to explain how the pure tone of a tuning fork is 
transformed into a buzzing noise. It is interesting to observe that Barany (loc. cit.) 
has already discussed this matter, and has employed the principle of maximum 
stimulation to explain the phenomenon in much the same way as the present writer 
does in the present paper. 

Let us suppose the basilar membrane to be stretched out straight and that a 
vertical section be made along its length, so that its fibres would be cut transversely 
across (fig. 1). If a tuning-fork of pitch, say ut. (128 v.d.), were sounded, then the 
portion of the basilar membrane which vibrates may be represented diagrammatically 
by the space between A and C; and the point at which the maximum amplitude of 
movement takes place will be at F; and consequently if the nerve structures and 
organ of Corti are healthy, the point of maximum response to stimulation will 
coincide with this point of maximum amplitude of movement. The resulting sensation 
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is that of a single pure musical tone. No other sound is heard, in spite of the fact 
that a considerable number of nerve-fibres above and below the point of maximum 
stimulation are stimulated to above the threshold of stimulation. 

“s But let it be supposed that a minute lesion has occurred, affecting a few small 
bundles of nerve-fibres on their passage outwards from the ganglion spirale. Such 
a lesion might be a minute hemorrhage, or merely the stagnation of blood in some 
of the capillaries supplying a bundle of nerve-fibres. Then the conditions for 
normal hearing would be altered because some of the nerve-fibres would no longer 
be able to permit of the passage of the nerve-impulse. The result would be that a 
portion of the organ of Corti would receive a nerve supply consisting of healthy and 
diseased nerve-fibres mixed together, because of the anatomical distribution of the 
nerve-fibres described above and illustrated diagrammatically in fig. 1. If the 
affected region was in the upper portion of the cochlea there would be disturbance 
of hearing for the low notes, such as occurred in the case described. Now under 
these circumstances, the result of sounding any tone whose vibration frequency 
agreed with that of any of the fibres of the basilar membrane which was in the 
region supplied by the mixture of healthy and diseased nerve-fibres, would be quite 
different physiologically from that occurring when all the nerve-fibres were healthy. 
Thus, if, as before, the note ut. were sounded, the basilar membrane would vibrate 
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as before, and there would be one point of maximum amplitude of movement at the 
same place as before. But the physiological response of the peripheral sensory 
structures (organ of Corti and nerve-fibres supplying it) wouid be quite different. 
When the nerve is healthy there would be one point of maximum stimulation, F in 
fig. 1, corresponding in position to the point of maximum amplitude of movement 
of the basilar membrane. But when some of the nerve-fibres are functioning and 
others are not, the two kinds being intermingled with one another, then there will 
not be a single point of maximum response to stimulation, but there will be a number 
of such points; there being one such point wherever a single healthy nerve-fibre 
exists, or where perhaps two or three healthy nerve-fibres are adjacent to one 
another. 

Now, as has just been pointed out, according to the writer’s view, when this 
occurs, the sensation of a noise, as distinguished from a musical tone, is aroused in 
our consciousness. Under normal conditions, of course, the number of points of 
maximal stimulation is produced by the occurrence in the air of. a number of tones 
close to one another in pitch. In the abnormal circumstances which are present in 
the case reported, a simple pure tone in the air produces numerous points of maximal 
response to stimulation close together in the organ of Corti owing to the inability of 
a number of nerve-fibres to respond to the stimulus. This allows the intervening 
healthy nerve-fibres to form a number of points of maximum response to stimulation 
so close to one another in position that they cannot be distinguished as separate 
points. 

In other words, the sensation of a noise, as distinguished from a musical sound, 
is produced in the normal ear by combining externally in the air a number of pure 
tones so near to one another in pitch that the resulting maximum points of 
stimulation in the organ of Corti are too close to one another to be physiologically 
distinguishable. In the diseased ear in this case, on the other hand, a single pure 
tone brings into existence a number of points of maximum response to stimulation, 
because although there is only one maximum point of movement of the basilar 
membrane, yet, owing to the inability of many nerve-fibres to respond, there occur 
a number of maximum points of response to stimulation so close to one another as 
to be indistinguishable. The production of the sensation of a low-pitched noise by 
means of the pure single musical tone of a tuning-fork, in these cases, is thus 
explained. 

The next problem is to explain the fact that on gradually ascending the musical 
seale with the tuning-fork, a point was reached at which the sound became musical 
in character. But the remarkable fact was that, although the sound of the fork had 
become musical, it was heard as though it were of a pitch different from that which 
it really was. In the patient’s healthy ear the note of the fork was, of course, heard 
correctly, but in the diseased ear she heard it a semitone too high. The point in the 
musical scale at which this occurred was fa, (f. in the German notation, 170 v.d.), 
which was heard a semitone higher than its real pitch; that is to say the patient 
heard it as if it were a note of 181 v.d. 

The explanation of this curious fact may also be found by the application of the 
principle of maximum stimulation. In fig. 1, as was shown above, when the note 
ut. was sounded on the tuning-fork, the portion of the basilar membrane A.C., 
which responded in sympathetic vibration, supported a segment of the organ of 
Corti which was supplied throughout its whole extent by healthy and diseased 
nerve-fibres intermingled. But supposing a note somewhat higher in the scale 
is sounded, then a portion of a basilar membrane a little further down the cochlea 
responds in sympathetic vibration (fig. 1). A large portion of the organ of 
Corti on this segment of the basilar membrane is still in the region which is 
supplied by an intermingled mixture of healthy and diseased nerve-fibres. But at 
the lower extremity of the vibrating segment there is a small portion of the organ 
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of Corti which is supplied throughout by a succession of healthy nerve-fibres; in 
fig. 1 this portion is that contained between the letters C and D. In this portion, 
therefore, a maximum point of stimulation (or, more correctly expressed, a maximum 
response to stimulation) can occur sufficiently distant from the nearest other 
maximum points of stimulation to be distinguished physiologically as a separate 
point. Consequently we are conscious of a simple pure tone of a certain pitch, the 
pitch being determined by the position in the basilar membrane at which the 
maximum response to stimulation occurs. This, therefore, is the explanation of the 
fact that, in the case of this patient, on passing up the musical scale by means of a 
series of tuning-forks, a point was reached at which the tuning-fork no longer 
produced merely the sensation of a low buzzing noise, but produced instead, the 
sensation of a pure musical tone. This point in the scale occurred at fag. 

Now, however, there remains to be explained perhaps the most interesting fact in 
this patient’s case, that although the fork of pitch fa, (170 v.d.) produced the 
sensation of a musical sound, yet she did not hear the note at its real pitch, as 
she did in the healthy ear. In the diseased ear she heard the note fas as if it were 
a semitone higher than that note. In other words, instead of hearing a note of 
a vibration frequency of 170 v.d., which it really was, she heard it as if it were 
a note of 181 v.d. The explanation of this fact is again to be found in the principle 
of maximum stimulation. Jnder normal physiological conditions the point of 
maximum movement of the basilar membrane coincides with the point of 
maximum response to stimulation. But whenithe functions of the cochlear nerve 
are disturbed in the manner suggested in this case, the maximum point of response 
to stimulation, as has just been shown, does not coincide with the point of maximum 
movement of the basilar membrane, but occurs a little lower down. Thus, in this 
case, when the note fa, was sounded, the point of maximum movement of the basilar 
membrane would be at G. On the other hand, the point of maximum response to 
stimulation, sufficiently distant from the nearest other point of maximum response 
to be distinguishable as a separate point, would be at H, which is some little 
distance further down the basilar membrane. Hence the note fa, is heard by the 
patient a little higher (i.e., a semitone higher) than it really is. 

Finally, in this case there remains to be explained the fact that on proceeding 
gradually up the musical scale from fay, the note of the tuning-fork, which is heard a 
semitone too high at that level, gradually in the patient’s sensations approximates 
more and more closely to the correct tone, until at the level of fas the note is 
heard perfectly correctly as it is in the left (normal) ear. In view of what has 
been described above the explanation of this fact is almost self-evident. As the 
pitch rises, the portion of the basilar membrane which vibrates in sympathetic 
resonance becomes situated a little further and further down the cochlea. Hence 
the portion of the organ of Corti which undergoes stimulation is associated more and 
more with a series of healthy nerve-fibres, and with fewer and fewer of the diseased 
ones. Consequently the point of maximum movement of the basilar membrane 
approximates more and more closely to the maximum point of response to 
stimulation, until ultimately these points coincide, and then the note is heard 
correctly. This occurs at the point K in fig. 1, and the level in the musical scale at 
which it occurs in the present case is fa;. All the notes in the scale above that 
level were heard correctly as in the normal (left) ear. In this case of paracusis 
dysharmonica, therefore, we are able to explain completely the curious association 
of symptoms by means of the application of the principle of maximum stimulation ; 
and I think it probable that other examples of that condition can be explained in the 
same way. 

Diplacusis Monauralis.—A condition similar to but rarer than paracusis dyshar- 
monica monauralis, is that known as diplacusis monauralis. In this affection when 
the pure simple tone of a vibrating tuning-fork of a certain pitch is held opposite the 





lis A ent Lach Bia. sent es a sels a 





Pe en nat AO 


ROE P OI TERETE NA ii RN nt at MART Li. 


Ere 


<a 








wwTul( lhl 


— oS a ae 


wr ™—s= wa 


==> => LY 


wT wewTvwvo se we @ 


oe Va 


ee OO OD DQ RN 


/_ 32 2 er eo O 


® . 








119 Section. of Otology 1473 


diseased ear, the patient, instead of hearing one note, hears two notes of slightly 
different pitch. One, at least, of these notes must of course be heard incorrectly, 
and probably both are so heard. No satisfactory explanation of this condition was 
known until Bardny,' applying the present writer's principle of maximum stimulation, 
showed that the phenomenon admitted of a quite satisfactory explanation, and one 
very similar to that first given to account for the phenomenon of paracusis dyshar- 
monica. It is not therefore necessary now to give a highly detailed explanation of 
diplacusis monauralis since that has already been done by Bardny. Moreover, 
if the reader has followed the explanation of paracusis dysharmonica given by the 
writer, he will have no difficulty in understanding the explanation of diplacusis ; 
and, further, he will be able to appreciate the fact that diplacusis is only a special 
case of paracusis dysharmonica. 

Let it be supposed that two or three adjacent nerve-elements (rows of hair-cells 
with their associated nerve-fibres) have ceased to function. Then when the portion 
of the basilar membrane with which these nerve-elements are associated is set in 
vibration by the appropriate tone there will be no response so far as these nerve- 
elements are concerned. But even if a pure tone corresponding in pitch to that 
region of the basilar membrane is employed, the portion of the latter which is set 
in vibration may be much more extensive than the portion associated with the 
diseased nerve-elements. Hence, the healthy nerve-elements on each side of the 
diseased area will respond to the stimulus, and there will occur a maximum point of 
response on each side of the diseased area (fig. 2). Thus, although there is only one 
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point of maximum movement of the basilar membrane, there are two points of 
maximum nerve-response to the stimulation, and, as a result, two notes appear to 
be heard by the patient, although, of course, only one is really produced by the 
tuning-fork. 

According to this view, therefore, diplacusis monauralis is merely a special case 
of paracusis dysharmonica. In the former the lesion is so small in extent that the 
affected portion of the organ of Corti is smaller in extent than the portion of the 
basilar membrane which is set in vibration by a single pure tone. In paracusis 
dysharmonica, on the other hand, the region affected will be greater and may be of 
varying extent. Further, in the case of diplacusis the lesion probably lies nearer 
the organ of Corti than in the case of paracusis dysharmonica. 

Now in the present state of our pathological knowledge of the organ of hearing, 
it is impossible to say with certainty what particular portion of the cochlea is 
involved. Of course, assuming the resonance theory of hearing to be correct, then 
we can say that if the disturbance of hearing is in the lower part of the scale, the 
lesion will be towards the apical portion of the cochlea, and so on. But the writer 
means something different from that, viz., in what individual part of the nerve-tract 
is the lesion likely to be ? 

It appears probable that the lesion will be in the ganglion spirale, or, more 
probably still, peripheral to it, that is to say, in the nerve-fibres running from the 
ganglion spirale to the organ of Corti, or even in the latter structure itself. In the 

| Barany, loc. cit. 
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case of diplacusis, the lesion would probably be found close to the organ of Corti, 
whereas in the case of paracusis dysharmonica, it would also be distal to the ganglion 
spirale but not so close to the organ of Corti as in diplacusis. It is not probable 
that a lesion in the course of the cochlear nerve in the modiolus or central to it 
could produce such limited effects as the symptoms described. On the other hand, 
a minute hemorrhage or a mere locally defective capillary blood-supply, or other 
minute lesion, could easily affect a very small portion of the nerve-structures when 
they are spread out in the bony spiral lamina and organ of Corti. 

In the preceding pages it has, of course, been assumed that the structure which 
acts as a sympathetic resonator is the basilar membrane. But according to some 
investigators the tectorial membrane acts the part of the sympathetic resonator. 
Whichever view may ultimately be found correct, the principle of maximum stimu- 
lation is equally applicable to both, and the explanation given in this paper to 
account for the occurrence of such cases of paracusis dysharmonica monauralis 
and diplacusis monauralis, remains the same, independently of the structure which 
acts as the sympathetic resonator, whether it be the basilar membrane or the 
tectorial membrane. 


Discussion.—The PRESIDENT said he thought that there were two difficulties with regard to 
Dr. Gray’s very interesting theory, though probably both could be explained away. Probably 
many Members had seen cases of paracusis dysharmonica; he himself could recall several. 
He thought, however, that they had all been associated with what, by ordinary tests, had 
proved to be middle-ear deafness, in which the cochlea was not involved. 

The second point was that in most of his own cases the patients had recovered, and 
he would like to know whether in the case described by Dr. Gray that patient also had 
recovered. If so, was there likely to have been degeneration of ganglion cells? If the cells 
had degenerated, was it possible for them to have recovered? His own impression was that 
ganglion cells did not regenerate. 


Mr. G. WILKINSON said that Dr. Gray and himself had often discussed the value of 
Helmholtz’s work on the cochlea. His own view was that Helmholtz had explained 
practically everything about the cochlea, except what Dr. Gray himself had since explained. 
Helmholtz did not know of the graduation ot the spiral ligament, which provided the key to 
the whole problem. Nor did Helmholtz recognize the principle of maximum stimulation. 
He (the speaker) did not think that that authority could be accused of having stated that 
vibrations of the basilar membrane were narrowly localized to small sectors. He would 
instance the observation on “shakes,” by which Helmholtz tried to estimate how far the 
disturbance of the basilar membrane, in response to a pure tone, extended along the 
membrane. He concluded that the limits of the disturbance covered two whole tones, which 
would mean about one millimetre of the length of the membrane. 

With regard to the principle of maximum stimulation, he thought that it must be admitted, 
and that it played a necessary part in the interpretation of the resonance theory. Dr. Gray 
had pointed out a close parallel in the sense of touch, and Rayleigh referred to an analogous 
phenomenon in the sense of sight. These must also be referred to the integration of nervous 
impulses in the brain. There were probably many mechanisms in the brain which supple- 
mented the limitations, and rectified the errors of the physical instruments through which 
we received sense impressions. In the case of the location of the maximum point of 
stimulation, this might be brought about by the inhibition of the passage to the centre of the 
weaker stimuli transmitted from the periphery of the vibrating area of the basilar membrane 
by the stronger stimuli excited at the maximum point. 

With regard to confusion of pitch; the cases of which he had heard were mostly referable 
to some condition of general health, probably a nervous condition affecting the integrating 
mechanism of the brain. Budde had described his own case: When he was recovering from 
typhoid fever during the war, some of his fellow officers were playing the piano, and to him 
it was like a confusion of noises without distinguishable pitch; he attributed this fact to his 
nervous condition. 

The other condition—diplacusis, in which a difference of pitch was experienced in the two 
ears—seemed usually to be associated with catarrhal conditions in one ear. A general shift 
of pitch in one ear might be most readily accounted for by a rise of pressure in the labyrinthine 
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fluids in that ear. This would have the same result as raising the tension of the basilar 
fibres throughout. There were certain cases (investigated by Révész) in which diplacusis 
existed as a permanent condition, and in these cases the explanation of a difference of 
labyrinthine pressure in the two ears seemed less applicable. 

Mr. LOWNDES YATES said that one point had occurred to him in connexion with this 
theory of the alteration of the pitch. When one struck a selected tuning-fork and placed it 
on the mastoid it was not uncommon to find that a certain note was heard, but on 
listening to it by air the note was different. That was referred to by Lord Rayleigh as 
the rule. He (the speaker) did not think anybody knew the reason. Further, if the 
fork was struck and listened to by air by a person who had a very prolonged bone-conduction, 
he heard the rise in pitch; he heard it as if he were hearing it on the bone, not as if he heard 
it through the air. That would account for an alteration of pitch in certain cases; whether 
it would be so in the case now reported he did not know. 

In cases of the pure Hartman type of deafness, with perception of upper tones diminished, 
the person was apt to hear the fork as a lower tone when it was placed on the bone 
than when it was listened to through the air. He knew of no explanation for this, and it 
afforded physical evidence of a failure of recognition in pitch. It might simply be some 
condition like that found when prolonged bone conduction was present. 

Mr. WATKYN-THOMAS said that he had seen four or five cases of paracusis dysharmonica, 
and in three or four of them there appeared to be middle-ear deafness ; there was Eustachian 
obstruction and a catarrhal exudate. The condition had cleared up with treatment. In 
the particular patient to whom he referred the Eustachian tube was clear, and the only 
sign at first was this paracusis. It was fairly high up in the scale. It did not clear 
up, and two years later the patient had a definitely proved otosclerosis. In that instance the 
first deposit must have been in the cochlea, a fact which would account for the dysharmony, 
very much on the lines Dr. Gray had suggested. 

Mr. W. S. TUCKER, in reference to Witmaack’s experiments, said that the guinea-pig 
was subjected to a prolonged loud sound of a definite frequency. The structure of the 
tympanum, and of the ear generally, was such that if it was subjected to a strong, pure note 
a distortion would occur and harmonics would be found to be coming up, just as with 
« loud speaker which was receiving too much current. He wondered whether there was a 
lesion higher up the scale, corresponding to these harmonics. 

Dr. A. GRAY (in reply) said the President wondered why, in these cases, the patients 
usually recovered. They did recover, yet it was also quite true that they usually had an 
affection of the middle ear. He did not mean that the cells of the spiral ganglion were 
degenerated; as he had said in his paper, the lesion was not in the ganglion spirale, but 
between that and the organ of Corti. Further, the lesion was not a destruction, but a 
suspension of function. Even stagnation of blood in a nerve led to suspension of its 
function, but that did not mean that the nerve-fibre was permanently degenerated. The 
condition might well, and usually did, recover. It was in such cases that the middle-ear 
condition produced an increased tension in the labyrinth; and if the patient was in a low 
state of health stagnation of blood would be more likely to occur. Hence, when one inflated 
the middle ear, the stapes was drawn out, the blood current was resumed in the labyrinth 
and the nerve began to recover its function. If the cells in the ganglion spirale had 
undergone degeneration the condition would be permanent. It was true that in the majority 
of these cases the patients made a good recovery. 

He was much interested in the case which went on to otosclerosis, mentioned by Mr. 
Watkyn-Thomas. The fact of its remaining permanent could be explained by the changes 
in the bone in the lamina spiralis, or it might have been a deposit in the basilar membrane. 
The nerve-fibres might be fina!ly destroyed. However, the permanency or impermanency 
did not concern one much in this present connexion. It was only necessary that the 
functions should be suspended, not destroyed. 

He had been asked why the middle-ear condition should cause what he had described. 
He (the speaker) would look upon this interference with the nerve functions only as 
secondary, i.e., secondary to interference with the blood supply in the cases in which 
recovery took place. It was not a matter of the ganglion spirale degenerating. 

With regard to the difference between Mr. Wilkinson and himself: Helmholtz admitted 
that a few fibres on each side of the membrane could vibrate. But when he was asked by 
the physiologists why then did we not hear a number of notes when one note was sounded 
externally, he could give no answer. 
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He had not come across congenital cases. Certain fibres might be undeveloped and 
cause diplacusis. 

Referring to the point raised by Dr. Lowndes Yates as to bone conduction, there was the 
difficulty here that both ears came into play. The explanation given above might extend to 
binaural diplacusis, or it might not. Barany limited it to cases in which only one ear was 
affected, and there was no possibility of binaural confusion. When, however, one met with 
a case in which the condition was unilateral, one knew that the lesion could not be above 
the medulla. 

In reply to Mr. Tucker, he (Dr. Gray) asked whether a pure tone, long continued, would 
be loud enough in the experiment to produce harmonics in the ear itself? If so, there 
might be found some corresponding degeneration in the cochlea. He hoped to carry out 
similar work during the coming year, with new methods of preparing the labyrinth, so that 
there would be complete series of sections. 

Mr. W. S. TUCKER said there was no doubt that when a very intense and pure note came 
from a loud speaker, harmonics were produced in the ear because of a lack of symmetry in 
the ear through the loading of the tympanic membrane. 


Demonstration of a Model Resonator, designed to illustrate 
the Mechanism of the Cochlea. 


By GEORGE WILKINSON, F.R.C.S. 


IN considering the cochlea as a possible resonating system, I would suggest that 
the most direct line of approach to the problem is somewhat as follows. The basilar 
membrane appears to be the only possible resonating structure in the cochlea. If it 
does actually function by resonance, its reactions extend over some 10 octaves. 
Consequently, it should show a differentiation of structure in its parts corresponding 
to this extensive range of its reactions. Suppose, for simplicity, we take the limits of 
pitch perception as 20 to 20,000 d.v. per second: on the basis of the formula for vibrating 
1 ,/ t 
21 m, 
strings this implies that if the differentiation were by reason of the length of the 
basilar fibres alone, the longest would require to be one thousand times longer than the 
shortest, or, if it were by mass or tension alone, the proportion would be 1 to 1,000,000. 
We know from anatomical observation that the length of the basilar fibres varies 
between the limits 1 to 3. This leaves a variation of 333 units of frequency to be 
accounted for by variations in tension or mass, or both concurrently. If the 
variation were of tension alone, the tensions would have to have a range of 1 to 
111,000. Have we evidence of variation in the tensions of the basilar fibres? The 
answer is supplied by the striking variations in density and bulk of the spiral 
ligament attaching the basilar fibres to the outer wall of the cochlear galleries, 
which was first pointed out by Dr. Gray in 1900. It would be difficult to give any 
alternative explanation of this striking graduation of the spiral ligament other than 
that of a corresponding graduation of tensions of the basilar fibres, and indeed it 
would be difficult to imagine any other means by which such a graduation could be 
effected. But if tension alone is concerned, the necessary range of tensions seems 
excessive. It is hundreds of times greater than the range of tensions employed in any 
of our stringed instruments. The lowest tensions must be sufficient to straighten 
out the fibres, and to provide an appreciable resistance to deformation of the fibres 
by stresses acting across them, whilst the highest tensions must be sufficiently below 
the breaking strain to leave a margin of safety. There must be very few kinds of 
fibres that would stand up to such an extensive range of tensions. 

Is there any indication in the cochlea of a graduation of mass such as would 
lower our estimate of the range of tensions required to give the full pitch range ? 
In former writings I have suggested that the indication of graduation by mass is to 
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be found in the fact that the basilar membrane is immersed in fluid. This would act 
as a load on the basilar fibres, similar to the copper wire with which the bass strings 
of a piano or harp are loaded. Those transverse sectors of the basilar membrane 
which are placed at the proximal end of the scale, nearest to the round and oval 
windows, would be lightly loaded, whilst those at the distal end would be heavily 
loaded by long columns of fluid. Note that the differentiation of the basilar 
membrane by all these factors—length, tension, and mass—is in the same sense so 
far as is required to graduate its periods of vibration. The shortest fibres are the 
tightest and the least heavily loaded, whilst the longest are the least tense, and the 
most heavily loaded. I have ventured to suggest a simple transformation of the 
formula for vibrating strings 
c t 

n = . inn 
21 " m 
which I thought would express mathematically the relation of the various physical 
factors in the cochlea. , 

The formula I have put forward is 


1 
n= — T 
21 db 
where n = number of vibrations per sec., / = transverse breadth of the basilar 


membrane at the particular level of the scale concerned, T = the total tension on 
the basilar fibres comprised in the transverse sector, d = the sum of the distances of 
the sector from the round and oval windows, and b = the width of the sector. 

I have recently been experimenting with a large-sized model 40 cm. long, which 
has special advantages in investigating the question of the fluid load, as theoretically 
this factor should be very large in comparison to the other factors in models on 
such a large scale. By removing the glass window from the top of the model, one 
converts it from a closed box into an open trough. By drawing off the fluid in the 
model in successive stages the amount of the fluid load can be progressively reduced, 
and the rise of pitch of the different transverse sectors resulting from the lessening 
of the fluid load can be observed. I have tabulated the results observed on the 
accompanying charts. 

The conclusions I have drawn from these observations are that :— 


(1) The basilar membrane of the model is thrown into localized vibration at one 
level, by the application of a sounding tuning-fork to the stapes. The locus of the 
vibration varies with the pitch of tuning-fork. 

(2) There can be no question that, in the models, the immersion of the basilar 
membrane in fluid causes a very considerable lowering of the natural frequencies of 
vibration of the basilar fibres over the whole scale. 

(3) This lowering of pitch is somewhat greater at the distal end of the scale 
than at the end nearest the windows. 

(4) Neither the absolute lowering of pitch of the whole scale nor the relative 
lowering at the distal—as compared with the proximal—section of the membrane is 
as great as anticipated on the basis of the hypothetical formula 


| T 
n = 
av 2 
Consequently, the formula does not actually express the relative value of the 
fluid load in terms of mass. Probably the relationship of the various physical 


factors governing the periodicity of vibration of the various sectors of the basilar 
membrane is much more complicated than that expressed by the formula. 
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The Evolution of the Sense of Hearing. 
By A. Lownbes Yates, M.D. 


The Evolution of the Cochlea.—In the development of all animals, the sense 
organ which later becomes a labyrinth develops first as a thickening of the epidermis 
and later sinks into the mesodermal structures and becomes flask-shaped. It is 
probable that the portion of the epidermis so developed is originally a part of the 
lateral line which is well developed as a tactile organ in the fish. On the upper 
surface of this flask-shaped epidermal structure a narrow fold makes its appearance. 
The first appearance of this structure in animals is when it is elaborated into the 
two vertical semicircular canals and a single central chamber, a condition which is 
present in the labyrinth of the hag fish (fig. 1).’ The horizontal canal is developed 
later and in the bony fishes three semicircular canals are found and also three sensory 
areas covered by calcareous material, each of which is roughly in such a position 
that it can deal with movement in one direction of space. These labyrinthine 
organs have peculiar and intricate connexions with the swim bladder of carps and 
herrings. Of these three otolithic organs one, the lagena, is not present in the adult 
man and the manner of its disappearance is the key to the evolution of the cochlea. 

In amphibia (fig. 4) Nature made several attempts at forming auditory organs. 
One, the macula neglecta, appears like a flash in the development of the human ear 
and disappears. In amphibia the first appearance of the structure that later 
becomes the cochlea is a dilatation at the base of one of the otolithic organs, namely, 
the lagena. In frogs this dilatation is quite ill-developed, but a thinning in the skull 
and a second thinning of the otitic capsule represent the beginning of a fossa ovalis 
and rotunda. Such thinnings are absent in the fish and in the urodeles, but present 
in all the higher amphibia, and in these the pars basilaris of the lagena has a thin 
circular basilar membrane framed in cartilage and beneath it a small peri-lymphatic 
sac in close connexion with the meninges. 

In reptilia, the sense organs of the pars basilaris lagen come to lie on the 
basilar membrane. Many different stages of evolution of the ear may be observed 
in reptiles, culminating in that of crocodiles which is very similar to that found in 
birds. In the crocodile is seen the first appearance of stretched diagonal fibres and 
the elements of the cochlear sense organ show an orderly arrangement. 

In birds (fig. 5) the lagena has become a mere terminal appendage of its pars 
basilaris which now is called the cochlea and in birds is straight. In spite of the 
primitive nature of the cochlea of birds, this sense organ is capable of very great 
power of discrimination. Thus the number of fibres in the parrot’s cochlea is 1,200, 
compared with 24,000 in man, but the parrot is plainly capable of accurate analysis 
of sound. 

In monotremes (fig. 6), the lagena is still a functional terminal appendage of the 
cochlea, but thereafter in mammalia, it disappears and is represented by a vestigial 
remainder only. The further evolution of the cochlea of mammals is one of 
combined elaboration of the sensory structure with simplification of the peri- 
lymphatic structures (fig. 7). The work of Dr. A. A. Gray has greatly clarified the 
views with regard to the elaboration of the human cochlea. His justly famous 
monographs have carried on the work of Retzius and it is from these sources and 
from the work of Professor Burne, the physiological curator of the Royal College of 
Surgeons, that I have gathered this brief review. 

As to the method of working of the cochlea, we have little more than surmise to 
guide us. The theory of resonators, put forward by Helmholtz, is seriously shaken, 
both by the efficacy of the lowly cochlea of parrots and by the fact that, in the pig, 

1 (Figs. 2 to 7) L = Lagena; MB = Macula basilaris. The macula basilaris develops at the base of 


the lagena, and in the stages of evolution of the cochlea, the lagena practically disappears. 
Figs. 1 to 7 are taken from Retzius’ ‘‘ Das Gehérorgan der Wirbelthiere,’’ Stockholm, 1884. 
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portions of the sense organ, though fully functional, rest on the bone and not upon 
the basilar membrane. Dr. A. A. Gray has explained that it is not necessary for an 
individual cord to act as a single resonator, and, later, Wilkinson and Gray have 
brought forward the theory of the formation of sound patterns in the cochlea. This 
conforms with the facts met with in other sense organs, for when we touch a key we 
get a tactile pattern of sensation of it, and if we see the letters of the alphabet we get 
a visual pattern of the letters, and in no case do our educated special senses record 
the single point impressions of a sensation even if such single point impressions 
actually exist in consciousness. 

Now in the evolution of the cochlea, a gradual elaboration of its microscopical 
structure can be demonstrated, which reaches its greatest height in man, and in the 
brain there is a corresponding and probably synchronous evolution of the auditory 
centre and of the whole of the neopallium. The sense of hearing, in fact, has been 
evolved as a result of the evolution of the organ of hearing, but the evolution of the 
upper centres in the neopallium has far outstripped the evolution of the sense organ. 
There is, in fact, a fair amount of evidence that the cochlea and the semicircular 
canals are, as a whole, in a state of involution. This involution begins in the semi- 
circular canals, which, in man and higher animals, are noticeably less evolved than 
in the fish, presumably because the postural reflexes have, to a large extent, usurped 
their function and removed the need for the more primitive form of balancing apparatus. 

In the case of the cochlea, evolution in respect of the sensitivity of the organ 
continued and reached its highest point in mammals. It is common knowledge that 
the dog hears better than man, and that therefore from the point of view of acuity 
the cochlea of man has undergone a certain amount of involution. 

The Evidence of Embryology.—The Eustachian tube develops as a recess between 
the first and third visceral arches. The tympanum does not exist until the third 
month of foetal life (Keith), for the Eustachian recess ends in a mass of jelly-like 
material containing the cartilaginous bases of the ossicles. As this jelly-like material 
is absorbed, the entodermal lining is pushed in and covers the ossicles and the 
membrane on its inner side. The mastoid antrum develops in the sixth and seventh 
months by an extension upwards and backwards of the Eustachian tube. The 
stapes develops from the hyomandibular bar of cartilage ; the malleus represents the 
upper end of Meckel’s cartilage, and the incus the quadrate bone of lower mammals. 
As a result of this, the incus in a certain stage of development is attached to the 
hase of the skull, and this bony attachment is absorbed, leaving a ligament in its 
place to support the incus; this resulting ligament varies considerably in thickness. 

The external ear is developed as a pit derived from the first cleft depression. 
The deeper part arises during the second and third months of foetal life by a solid 
ingrowth of epithelium beginning at the bottom of this pit. When it reaches the 
future level of the membrane it expands, and in the seventh month its centre is 
absorbed, leaving a canal. 

The labyrinth is developed from a thickening of the epidermis, which is present 
in the embryo of 2-6 mm. length. This is invaginated to form the otocyst in the 
embryo of 3:2 mm. and is cut off from the exterior in the 4:5-mm. embryo. In the 
20-mm. embryo the cochlea has three-quarters of a turn. 

The epithelial cells lining the cochlea become flattened, excepting in the region of 
the sensory cells, where they develop hairs and come in contact with the ganglion 
spirale of uncertain origin. 

In the fifth week there is a ductus endolymphaticus, a vestibular pouch and a 
cochlear pouch. In the sixth week, from the vestibular portion there develop the 
ductus and saccus endolymphaticus, the semicircular canals and ampulle ; the 
utricle, saccula aud cochlea rudiment is in the form of a bent canal. In the 
tenth week all the parts are present almost in their adult form, and in the twelfth 
week the cochlea has three turns. (Howden.) 
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Evolution of the Auditory Areas of the Brain.—As we ascend the scale from the 
fish to the highest mammals there is an increase in the complexity of structure 
of the mid-brain, which leads ultimately in mammals to the formation of the 
inferior colliculus. As we ascend the scale from the lowest apes to modern man 
there is a decrease in the relative size of the mid-brain, because the functions of it 
are passed over to the cortex of the ever increasing neopallium. 

The surface of the brain and of its various lobes has undergone a great increase 
in the evolution of man from ape-like ancestors. The difference in the area of the 
lobes of the brain of man compared with that of apes is shown in the following 
table :— 


Man Tarsus 
Whole brain aed one er Sec “a as ses ae 24 1 
Auditory lobe ses sen ie se om _ sas a 85 l 
Occipital oa ae i an oie as ins Ba oes 4 1 
Parietal lobe “a mon a = = die a as 80 l 
Motor cortex eee as tie _ e = ois js 8 l 
Frontal lobe excluding motor area ... = bi al aa me 240 1 


In the next figure I have attempted to show this in graphic form. It will be 
seen that there is a great increase in the frontal lobe, in the parietal lobe and in the 
temporal lobe, while the occipital lobe and the area of the motor cortex have 
undergone a relatively slight increase (fig. 8). 
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In casts taken from the fossilized remains of the skulls of primitive men, the 
same gradual increase in these portions of the brain may be detected (fig. 9). 

Evolution of the Power of Auditory Interpretation—The brilliant work of Pavlov 
has introduced us to the idea of reflexes, which operate only under certain definite 
conditions. One of his best known experiments is that in which a bell was rung at 
feeding time and the dogs that were under observation learned to associate this 
sound with the idea of food. It is common knowledge that dogs and horses will 
associate a certain group of words with the idea of food, or with simple movements. 
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Horses will stop or start in response to verbal orders, and elephants will carry out 
most complicated orders at command. The lower monkeys do not appear to respond 
to orders as readily as many lower animals, but the higher apes, particularly the 
chimpanzees, are very quick in their response to orders. “Jack” and “ Bubu,” the 
chimpanzees at the Zoo, are particularly interesting little animals. When in their 
cage they are by no means polite to each other and are not particularly gentle. 
They rush at their food and snatch it noisily. Out of their cage and in the presence 
of their keeper they assume their party manners and are obviously shy. They do 
not attempt to take food in front of them until the keeper says, “Jack, take a 
banana,’ and then Jack does so. “ Break it in half, and give half to Bubu.”” This 
he does. “ Now give the other half to man, myself. Now, Bubu, give your half to 
Jack,’ and Bubu does so and bursts into tears and goes on sobbing just like a 
child, after it has been given back to her. Next Jack is told to take a bunch of 
keys and from them he at once selects the key which fits the lock of his cage, lifts 
the cover of the keyhole and inserts the key, but, though-he tries to do so, he 
cannot turn the key because the thumb is so small and as yet so little evolved. 








20, O00 yrs 15000 yrs 








by Frederick Iney 





Fic. 9.—In the casts from the interior of the skulls of primitive men, shown in this figure, 
there is a gradual evolution of the neopallium and in particular of the frontal and parietal 
areas and also of the temporal lobe. 


(From ‘‘ The Brain from Ape to Man,”’ by Frederick Tilney, New York, 1928 [Hoeber].) 


This high intelligence is not, however, the natural condition of the monkey. 
Chimpanzees who have not been trained by men chatter, while the domesticated 
monkey is relatively silent. While in their chattering they seem, like the dog, to be 
endeavouring to express themselves, there is no evidence at all that they have any 
code of speech and each dog or monkey makes a noise which he thinks expresses his 
emotions, but is not the same as that which other monkeys or dogs employ in 
similar circumstances. 

When we come to study children, it is evident that in babyhood they pass 
through a phase similar to that met with in the lower animals. They chatter to 
themselves long before they have learned to understand even the most simple forms 
of speech. Then comes a time in which they undoubtedly hear and understand 
spoken words, particularly if reduplicated. Lastly there comes a time when the 
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child imitates the sound of the words that it has heard and slowly learns to speak, 
that is to say, to adopt the sounds of words instead of the noises that it would 
naturally make as a vehicle of expression of its thoughts. 

So far as I have spoken of the evolution of the analytical sense of hearing, 
it is clear that the evidence seems to be in favour of a hypothesis that the 
analytical sense of hearing is the main cause of development of the intellect, and 
this is, I think, generally true throughout the whole period of intellectual 
development. It is, however, necessary to consider certain factors which may 
modify this view. 

In the lower animals the sense of hearing is a mid-brain function and is primarily 
connected with the need of auditory warning of the approach of enemies or of other 
animals which will serve as food. This sense is never wholly lost in man and it is 
noticeably acute in mentally deficient children. There is one type of mentally 
deficient child which is of special interest in this connexion, namely, that in which 
the intellect develops normally, though a little slowly, until the intellectual powers 
are equal to those of a child of a certain age, say of ten years of age, and there the 
intellectual powers stick and cannot be developed further. I am informed that this 
is the normal mode of education in certain primitive peoples who attain a certain 
intellectual status and cannot be educated beyond this. Now in these children the 
hearing as a sense of warning is markedly developed and the failure in their further 
education seems to be due to lack of power to appreciate speech in its higher forms. 
Next, it is necessary to consider the two main types of intellect, the auditory and 
the visual. Some people can appreciate things far more easily when they see them, 
others when they hear them. In this connexion we have to consider the manner in 
which the idea reaches our minds when we read. 

I find that all normal persons, when they read, think of the sound of the word 
they see, before they can appreciate its meaning, and if they do not raise the idea of 
the sound of that word in their minds, they skim the word and do not understand it. 
I have said “ all normal persons,” and by the remaining abnormal persons I mean 
those who are congenitally deaf or become deaf in early childhood. These, when 
they have learned to speak, associate the word they see with sensation of movement 
of the tongue and lips such as will form the word. 

A further investigation of the matter seemed to prove that we use our sense of 
sight in two quite separate ways. If we look about a room and see the objects in it, 
we get a mass visual impression of them. If we examine them more minutely and 
think of the purpose for which they are employed, we call into our minds the sound 
of the words which form our thoughts about these objects. A similar analytical power 
is found associated with the sense of touch, as a result of which we think of the 
sound of the words which form our thoughts on touching any object, or alternatively 
just touch it without thinking. 

Hearing then—that is, the analytical sense of hearing—is the prime sense of the 
intellect, and the more we realize this, the more important does the higher study of 
otology become. Viewed from this aspect, the study of deafness becomes comparable 
to the study of a change of auditory environment. 

It seemed probable that although the external environment of sound was 
unaltered, the sound, when it had been translated by the ear into nerve impulses, was 
altered. I made an attempt to assess this alteration in the following way: I took a 
microphone and fitted it with a membrane and with levers to represent the auditory 
ossicles. This was connected to a loud speaker in another room. I then caused 
the microphone to record the sounds made by a gramophone and listened to the 
loud speaker. I then caused adhesions to form with glue beneath the membrane 
and noted the alteration in the sound emitted by the loud speaker. The sounds of 
the letters B, D, C, V, B, P, E, came through badly. I then perforated the membrane 
and found that the alteration in the sounds emitted by the loud speaker was made 
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worse. I then removed the adhesions and found an alteration in the strength, but 
not in the quality, of the sounds. I then tried to damage the microphone itself, but 
destroyed it. 

I then examined deaf persons. Those with middle-ear deafness showed a 
difficulty in appreciating the sounds B, D, C, V, B, P, E. Those with perforations 
and no apparent adhesions, had no difficulty of interpretation but had a diminished 
power of hearing simple sounds, but all showed a factor which was not present in 
the experimental model, namely, the increase of deafness due to auditory fatigue, and 
as this was infinitely more marked in cases with an alteration in their analytical 
power, I assumed that the fatigue was cerebral in origin. 

Lastly, I examined patients in a search for evidence of involution. It seemed 
that if the deafness came on suddenly involution was often very evident and that 
the sufferer retraced the path of evolution; he became auditorily timorous, his 


power of appreciation of spoken words slowed, while the groups of words, the 
phrase words, the power to hear which is the last evolved, was early lost. If the 
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Fic. 10.—THE EVOLUTION OF THE SENSE OF HEARING. 


Che line x x X X represents the evolution of the auditory area of the neopallium. 
bi — indicate the approximate number of years considered in the period of 
deafness came on slowly, particularly when people of good auditory intelligence 
were the sufferers, they learned to note the difference in the message going to their 
brain and suffered very little from deafness even when the lesion was evident, on 
inspection of the ear. 

The patients who were youthful and therefore in the days of easy education 
seemed, in particular, to escape the results of damage to the ear and to be educated 
to their different auditory environment. 

The older patients and particularly those who were not accustomed to employ 
their hearing in the decision of important questions, showed marked involution of 
their powers of interpretation and when their hearing was recorded on an audiograph 
they proved to have a certain degree of deafness for the simple notes, say, 30% H.D., 
and a much greater diminution of their hearing power for the human voice, say, 
90% H.D. I have attempted to express these facts in graphic form in figs. 10 to 13.' 


| Figs. 10 to 18.—The dotted line . . . . represents the power of hearing simple tones. The broken line 
- represents the use of this as a protective sence of hearing. The thick continuous line 
represents the evolution, or the development, of the sense of interpretive hearing. 
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Conclusions.—The cochlea originally developed from the tactile organ which is . 
represented in fishes as the lateral line. It sank into the mesodermal structures 
and it was furnished with the working mechanism of a microphone,’and with nerves 
= { 
. 
oa 5 
ae . 
vat : 
wt eee ®&e his Ss - 
3 AO Om 
eg Pees ccceoe® 
ec 
z . we it ‘oe lo 
Fic. 11.—THE DEVELOPMENT OF THE SENSE OF HEARING. 
The figures indicate the age of an average yore It will be seen that the stages of 
evolution are traced out in the development of an individual. 
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F1Gc.—12.—The development of the sense of hearing of an individual who suffered 
from damage to the middle ear in childhood. It will be noticed that in spite of a 
temporary damage to the middle ear the sense of hearing develops on the lines of 
evolution. 


leading to the mid-brain. In mammals it served to give auditory warning of enemies 
and of food. In apes we find this auditory protective reflex partly disappearing and 
becoming an intellectual sense. In men this intellectual sense has increased so 
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greatly that it has masked to a great extent the protective sense, and the centres 
in the mid-brain which serve the latter have become relatively smaller and those 
centres which serve the intellectual auditory function have increased enormously. 
With this increase man, as a baby, tries to speak but has to be taught a recognized 
code of sounds which takes the form of words. Gradually, from single words the 
growing intellect learns to appreciate word groups. The power of intellectual hearing 
apparently has grown as a result of man’s ever increasing tactile and muscle sense, 
and if the ear be damaged in a person with poor tactile power, a small degree of 
damage will cause a great degree of deafness to conversation, but in persons either 
with good tactile sense or in persons who make great use of their intellect a far 
greater degree of damage to the ear is necessary before there is a great impairment 
in the power of hearing conversation. The insistence of the maintenance of 
intellectual powers in persons who are going deaf, and of the full use of their tactile 
sense, appears to be a vital factor in the prevention of some forms of deafness and 
afsimilar reasoning may be applied in the case of children who are going deaf. 











Fic. 13.—This represents a case in which deafness comes on after the age of easy education. 
It will be seen that the sense of hearing suffers involution. 


A protracted search of the literature has failed to reveal any article upon the 
evolution of the sense of hearing. 

I wish to express my gratitude for the advice of Sir Arthur Keith, Dr. R. H. Burne 
and Professor Lloyd Morgan on points connected with this paper and for the great 
assistance of the librarians of the Royal Society of Medicine in the search of the 
literature of the subject. 
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The Evolution of the Auditory Areas of the Brain. 
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The Evolution of the Power of Auditory Interpretation. 
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Discussion.—Mr. SOMERVILLE HASTINGS (President) said that he had wondered whether 
there was any explanation of the curious psychological fact that deaf people were very 
suspicious and were easily frightened. If the theory put forward by Mr. Lowndes Yates 
was correct—i.e., that the sense of hearing had been evolved as a means of recognizing the 
approach of an enemy or of food—it might afford some explanation. He had not noticed 
that deaf people showed particular interest in their food, though that also should be the case 
if Mr. Yates’s theory was correct. 

He had also wondered, whether in dealing with the deaf, one ought, for psychological and 
other reasons, to try to get them to develop their tactile sense to a high degree. Whether to 
do so would improve their psychological capacity was a point on which he would like to 
hear opinions. 


Mr. ALEX Rh. TWEEDIE said he had been much interested in Mr. Yates’s opening remarks 
about the lateral line in fishes, and asked if Mr. Yates had followed up the connexion between 
this system and the development of the auditory organ. 

It had usually been taught that the lateral line organ was supplied by the tenth nerve, 
but on inquiry he gathered from biologists that the eighth nerve might at any rate share in 
this service. 

He would be very glad of any information as to the literature and previous investigation 
of this structure. 


Mr. WATKYN-THOMAS said there was one point about the psychology of deaf persons 
which he had noticed. Patients would frequently say, * It makes people so angry to talk to 
us.” The probable explanation was that, when raising the voice so as to let them hear, it 
was difficult to prevent the face taking on the expression of annoyance or impatience, and 
this the deaf person was quick to see and to resent. 


Mr. NORMAN BARNETT said that when the power of hearing in people suffering from 
middle-ear deafness was improved by treatment, they still remained slow in the interpre- 
tation of what they heard. It was a common experience that they did not reply to words 
spoken to them for perhaps ten seconds afterwards, and probably intimated that they 
had not heard, but afterwards confessed that they had done so. Re-education of the 
hearing centre was a matter of great importance. The clearing away of the factors causing 
the deafness did not suffice in many cases, because disuse of the centre had made it dormant. 
This factor should never be lost sight of in the treatment of the deaf. The binaural tube 
which he used was a most useful form of re-educator. The matter could be demonstrated 
by taking some cases as controls and omitting re-education from the treatment and 
comparing them with those in which it was not omitted. If the hearing centres of the 
first group were then re-educated much improvement would be found. 

He would conclude with a “fish story.”’ Daily, in the old Roman bath at Bath one 
could see the attendant ring a bell and the fish come from all parts of the bath to the edge to 
receive their food. This probably did not mean that fish could hear, but these fish had been 
taught that when a bell was rung there was food to be had. It happened at whatever time 
in the day the bell was rung. He would like to know how the fish knew, as the bell was not 
rung in the water. 


Mr. C. HAMBLEN THOMAS said he had been told that there was one fish, namely, the 
cat-fish, which had been shown anatomically and by experiment to hear, but he had not 
investigated the point. Seals, of course, were not fish, but during the war some seals in Plymouth 
had been trained to answer various bells. A man in Munich was said to have trained fish 
to answer to certain sounds, such as those made by a whistle and a vibrating cord, and, in 
response, coming to the surface of the water to be fed. 

When a person who was becoming deaf first appreciated that fact, he manifested a great 
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anxiety to hear what was being said, and this over-anxiety—this attitude of strain—rather 
increased the difficulty of hearing. If such persons could be persuaded not to be so anxious 
about it, he (the speaker) was sure that they would hear much better. He often told 
patients not to strain to hear, or to get into an anxious condition, and often when this advice 
was adopted, the hearing improved. 


Dr. ALBERT A. GRAY said that to one who was beginning to feel a veteran on the stage it 
gave a great deal of pleasure to see younger men taking an interest in these matters. 

Mr. Lowndes Yates— probably owing to lack of time—did not refer to hearing in winged 
insects. Winged insects developed “ears” on different parts of the body; flies had the 
function located on their anterior legs; some carried it on their abdomen. They had 
developed a chordo-tonal organ, very like the organ of Corti and basilar membrane; 
it was, however, not in fluid, it vibrated in the air. 


Mr. LOWNDES YATES (in reply to the President’s remarks on the auditory protective 
sense) said that, no doubt, the auditory protective sense was the criterion in animals; they 
possessed no analytical sense at all. He thought it had been proved that hearing was a mid- 
brain function. It was a curious fact that binaural hearing was developed very much earlier 
in the scale of evolution than was binocular vision. It was only when the change of site 
of the nerve-centre from the mid-brain to the neopallium occurred, that interpretive hearing 
was found. 

The training of the tactile sense improved the perception of deaf persons. Often people 
had become deaf because they had allowed their tactile sense, and hence their interest in 
surrounding things, to fall into desuetude. In persons who were always about and “ doing 
things,” e.g., pursuing several hobbies, deafness developed only late in life, although they had 
sustained the same degree of aural damage as those who, with less reason for desire to hear, 
went deaf earlier. If one could get patients early enough, one could say to them: “If you 
will use your hands more you will get more interest out of life and you will hear better.” 

Reference had been made, in the discussion, to the “ lateral line.” This was a matter 
difficult to deal with in evolution. It would appear that the tactile sense, though specially 
developed at this line, was present in less degree all over the body. Regarding the fact that 
certain biologists stated that the lateral line was supplied by the tenth nerve and others that 
it was supplied by the eighth nerve, this discrepancy was surely due to the difference in the 
number of segments forming the head in man and in the fish, for the tenth nerve did not 
necessarily remain the tenth in the process of evolution. The auditory vesicle was almost 
certainly developed from the lateral line and was supplied in man by the eighth nerve. 

In answer to Mr. Norman Barnett, much work had been done on the hearing of fish; 
rods had been immersed in tanks and tuning-forks placed on the top of those; then the forks 
had been set vibrating, and observation made as to whether the fish appeared to hear the 
vibrations transmitted by the rods. Positive evidence was not as yet forthcoming as to 
whether fish could hear, or not. 

He did not doubt that the auditory environment of a person going deaf was a factor 
of great importance, and it was necessary to consider both external] and internal environment. 
If a person becoming deaf was placed among people who habitually shouted at him, he came 
to regard the shout as the normal occurrence, so it came about that he did not answer unless 
he was addressed in a shout. Internal auditory environment was likewise important, for 
damaged ear structures would not transmit the same sound to the brain as did undamaged 
structures. There would be a difference in the message, and that could be imitated on 
a mechanical model. 

In answer to Mr. Hamblen Thomas: With regard to seals, although the seal’s cochlea 
was sunk beneath the surface, the cochlea had undergone no involution and it appeared to be 
as capable of functional activity as if the animal was using it all the time. 

With regard to the psychology of the deaf person and his over-anxiety, it was almost 
impossible to deal with that, because of the factor of auditory fatigue. Many deaf people 
were so easily fatigued in hearing that they became over-anxious. Fatigue had been defined 
as a condition in which each succeeding effort produced less and less result : it was a condition 
manifested by many deaf people. 

The portion of this paper dealing with the evolution of the cochlea had been written 
largely round Dr. Gray’s work. He had not dealt with winged insects, as they were on an 
entirely different line of evolution. The same could be said of birds. Probably man sprang 
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from the urodeles, and did not develop through the animals which led up to the bird or those 
which led to the insect. Possibly the parrot represented the highest point in the evolution of 
birds, but it had no tactile sense in its wings and a very low degree of tactile sense in its claws. 
Therefore, whether the tactile sense had preceded the sense of hearing in man was called in 
question. The parrot, though it might not understand the sounds, could repeat them, and 
hence had a very high analytical power, but no power of creation of auditory ideas. 

With regard to Pavlov’s work: It had recently been stated in correspondence that Pavlov 
was reviewing much of the work which he had done. He would not therefore deal with it. 


|The conclusion of the Report of the Summer Meeting will be published in the 
October number of the Proceedings. 
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JOINT DISCUSSION NO. 9. 
Sections of Surgerp and Medicine. 


[May 1, 1929.} 
DISCUSSION ON THE INDICATION FOR AND THE 
RESULTS OF SPLENECTOMY. 


Dr. Hugh Thursfield: The literature relating to the spleen is become so 
enormous that it is, I think, pardonable in opening a discussion of this kind, to 
ignore much of what has been already written, and, if possible, to approach the 
subject with a mind comparatively free from bias. It is, of course, impossible to be 
completely unprejudiced, especially if, as in my ease, the subject for years past has 
always attracted the attention. 

I shall begin, therefore, by reversing a well-known poetical tag, and state that as 
regards splenectomy, © Wisdom comes but knowledge lingers.’’ For the advance of 
surgical technique, and the very fact that we know so little of the real meaning of 
the spleen, have given us in these latter years a considerable body of acquired 
wisdom in regard to splenectomy, while knowledge of the physiology and pathology 
of the organ remains largely a matter of conjecture and hypothesis. I do not 
propose on an occasion devoted to a consideration of the benefits of a particular 
mode of treatment, to embark on a prolonged disquisition respecting the many 
disputed hypotheses of the functions of the spleen. I shall limit myself to stating 
that in the realm of physiology the two undisputed facts about splenic function are, 
first, that it is concerned with the process of digestion, contracting and dilating with 
the demands of the organism, and apparently regulating the supply of blood to the 
abdominal viscera, and, secondly, that it is enlarged in nearly all acute infections. 
Every other statement as to function is, as one distinguished physiologist puts it, 
““ mere surmise.” 

Other undisputed facts which experimental medicine and surgery have given us 
are (1) that the organ which we recognize as the spleen is probably never the only 
hody of splenic tissue in the abdominal cavity: there are often spleniculi, and even 
when these are not readily apparent, microscopic examination of various tissues has 
shown the presence of splenic tissue in the omentum and elsewhere. (2) That 
the removal of the splenic organ, whether for trauma, for cystic disease, or for 
experimental purposes, produces neither in animals nor in the human being any 
permanent change which can be constantly identified, with one exception, namely, 
that the normal fragility of the red blood-corpuscles to saline solutions is definitely 
decreased, and that this change is apparently permanent. All other alterations 
noted as the result of splenectomy are either transient or as yet unconfirmed. I 
refer here to the alleged lowering of resistance to infection recorded experimentally 
by Morris and Bulloch in 1919 (Ann. Surg., 1919, Ixx, 513). 

In particular, it may be asserted on the negative side that the removal of the 
spleen produces no permanent effect on hawmopoiesis, that leucocytosis or leucopenia 
occurs normally after splenectomy, that though, as a rule, the immediate effect of 
the operation is to increase the number of blood-platelets, where these have been 
low, the increase soon disappears, that when, previous to operation, the platelets 
have been normal in number, the increase likewise appears and likewise disappears. 

Yet in spite of the paucity of real knowledge, during the last twenty-five years 
there has grown up an enormous practice of splenectomy, based, generally speaking, 
on faulty hypotheses, but fully justified by empirical success. 

It is often forgotten how comparatively modern is the operation of splenectomy. 
It is true that research into the past can produce a fair number of records of 
removal of a damaged spleen, yet probably the first time an enlarged spleen was 
deliberately excised as a therapeutic measure in disease was the occasion of the 
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historic operation of Spencer Wells in 1866 (Jed. Times and Gaz., 1866, i, 2). 
Immediately following that striking success other surgeons attempted similar 
operations, but for a variety of reasons they were usually unsuccessful, and it was 
not till quite the end of the nineteenth century that splenectomy again came into 
favour. As recently as 1908 it was possible to analyse nearly all the recorded cases 
of splenectomy for disease; since that date the numbers have grown with such 
rapidity that, at least for certain forms of disease, it has become a routine practice. 

There are three conditions in which I think that this statement will be generally 
accepted ; I will briefly discuss them before passing to the more disputable cases. 
The first is “splenic anemia.’ In the past this name has been no doubt applied to 
more than one disease, and probably that is still the case. In 1912 Dr. Gow and I, 
in discussing this same question of splenectomy (St. Bartholomew's Hospital Reports, 
vol. 1, 7) stated that :— 

“No case can be accepted as an instance of splenic anemia unless it fulfils 
the following conditions: (1) a chronic, primitive, cryptogenetic (Banti) splenomegaly ; 
(2) the following alterations in the blood—(a) diminution in the number of erythrocytes, 
usually considerable, with absence of erythroblasts ; (b) diminution in the hemoglobin, propor- 
tionate with, or more usually greater than, that of the erythrocytes—i.e., a colour index 
below 1; (c) diminution in the number of leucocytes with absence of myelocytes ; 
(d) diminished, or normal, fragility of the erythrocytes. (3) Absence of enlargement of the 
lymphatic glands.” 

If these conditions are carefully observed I believe that “ splenic anemia”’ is a 
clinical entity, but it is often not at all easy to decide whether a case which pre- 
sents some deviation from this standard does or does not belong to the same 
group. I do not propose to discuss the differential diagnosis, but will state my own 
conviction that, in the presence of a splenomegaly which exhibits the above 
features, splenectomy is indicated as soon as possible. The result is certainly to 
restore an invalid to decent health, to protect him from the almost certain 
hematemesis which otherwise occurs, and possibly to “cure’’ the disease, though 
this is open to dispute. 

Dr. MecNee has recently recorded his conviction that the disease called ‘ Banti’s 
disease’ does not exist in this country, and it is interesting to note that Dr. Gow 
and I proposed in 1912 that the name should be abandoned, because of the confusion 
which had arisen between “splenic anemia” and “ Banti’s disease.”’ 

Congenital acholuric jaundice is the second disease in which the results of 
splenectomy have been so brilliant that the removal of the spleen is now under- 
taken as soon as the occurrence of any abnormal symptoms have directed 
attention to the existence of the condition. It must, however, be remembered that 
some individuals who are the subjects of this affection never suffer any ill-effects. 
One man I have met with, who was certainly an example of the affection, was 
never in such good general health as when he was most yellow. In this condition 
the indication for splenectomy is the occurrence of any attacks of anemia 
or weakness, or the increasing encumbrance of the splenomegaly. The operation 
may, I believe, be fairly said to “cure” the disease. The fragility of the red 
blood-corpuscles usually, after a lapse of some months or a year, becomes normal, 
though this statement is not universally accepted. It has, however, been true in 
all the cases which I have been able to follow up for more than a year. It is 
probably not true of the cases of acquired hemolytic jaundice, a condition to which 
I shall refer later. 

In 1916-17 a number of workers in Vienna, of whom, perhaps, the best known 
names are Kaznelson and Frank, formulated the conception of a special type of 
purpura hemorrhagica, for which the name of essential thrombopenia, thrombo- 
cytopenic purpura and other similar names were proposed. The removal of the 
spleen was undertaken with the object of restoring the numbers of the blood- 
platelets, and although it now appears that this ‘restoration is usually only a 
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transient phenomenon, it is fully established that splenectomy is the best known 
means of putting an end to the hemorrhages. The indication for the operation is 
now the recurrence of any severe purpura, whether the blood-platelets are, or are 
not, diminished in numbers, and whether the organ is, or is not, clinically 
enlarged. The results are brilliant. Spence, in a recent review of the subject (Brit. 
Jour. Surg., xv, 466), has shown that in the chronic, recurrent form of the disease 
more than 80 per cent. are relieved. In the acute type of purpura the operation is 
much less successful. Spence states that only 16-6 per cent. are benefited. 

The chronic type of recurrent purpura is, then, the third condition in which 
splenectomy may be regarded as an established routine mode of treatment. As 
regards the acute forms, we must wait for further light on the subject; it is 
possible that earlier recourse to the operation may produce more favourable figures, 
and, at any rate, with the experience of splenectomy in advanced cases of pernicious 
anzemia to guide us, it can be laid down that few cases are so moribund as to be 
refused the chance of benefit from an operation which, in itself, in such diseases is 
not technically difficult. 

In a recent volume of the “Collected Papers of the Mayo Clinic” (1927, xix, 630), 
W. J. Mayo gives a list of 485 splenectomies performed between 1904 and 1927, 
with a collective mortality of a little more than 10 percent. Of these more than 
200 were performed under the conditions which I have already considered. The 
remainder are classified under a great variety of names, more than thirty in number. 
It is not too much to say that there is scarcely a disease in which the spleen may 
be supposed to be concerned, either by its enlargement or by its suggested influence 
on the condition described, in which splenectomy has not been performed. Among 
these some may be briefly discussed. 

Acquired hemolytic jaundice is a disease which has many of the symptoms of 
congenital acholuric jaundice, and the results of the operation in this condition are 
little, if at all, inferior to those attained in the congenital group. That they are in 
any degree inferior is due to the fact that in so many of the cases of the acquired 
condition there is extensive disease of the biliary passages, and that splenectomy, by 
itself, without attention to the gall-bladder and the bile-ducts, is not likely to confer 
the permanent benefits which result in the less complicated congenital disease. 
Nevertheless, provided attention is paid to this point, which is apparently necessary 
in some 60 per cent. of the cases, the results are good, especially when the operation 
is undertaken in the early stages of the affection. One result is noteworthy. The 
fragility of the corpuscles, which, as I have said, in the congenital disease generally 
returns to normal, is often unaltered in the acquired disease as much as ten or 
fifteen years later. 

In 1913 the medical school of Vienna proposed splenectomy as a therapeutic 
measure in pernicious anemia, and a considerable number of operations were 
performed, often with strikingly beneficial results, even in the case of patients who 
had apparently reached the final stages of the illness. The recent advance in the 
therapy of this disease has probably rendered this operation unnecessary. 

Cirrhosis of the liver is a disease of manifold causation, sometimes with obvious 
splenomegaly, sometimes without any obvious involvement of the organ. It was the 
belief, until lately, that splenectomy was contra-indicated in cirrhosis, and that is 
probably true whenever the liver has suffered heavily in its functional capacity. 
But Giffen (“Mayo Clinic,” op. cit., 639) reports that of 35 cases operated upon at 
the Clinic ten patients were alive at the period of review and nine were in good 
health. He regards the results as unsatisfactory, but says that 
it should not be concluded that splenectomy is always contra-indicated in cirrhosis of the 
liver; it may be decidedly beneficial if hepatic function is not too badly impaired.” 


It is probably in this disease that splenectomy places a pew weapon in the hands 
of the physician, and that in the future in all cases of cirrhosis of the liver, whether 
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with or without obvious splenomegaly, and whatever the exact causation of the 
condition may be held to be, the possible benefits of a splenectomy must be anxiously 
considered. 

Time will not allow the consideration of the many other conditions in which 
splenectomy has been tried. The chronic infections which produce enlargement of 
the organ have often been successfully combated by splenectomy: notably in 
Egyptian splenomegaly (Richards, Brit. Journ. Surg., 1913, i, 419), and also in 
malaria, tuberculosis and syphilis. The enlarged spleen of myelocytic leukemia has 
been safely removed after reduction in its size by the use of X-rays (““ Mayo Clinic,” 
op. cit., 641). In view of the success forthcoming in the case of haemorrhagic 
purpura the operation has been used for the relief of aplastic anzmia, but without 
benefit. It has been employed in Gaucher’s disease, but as this is a disease of much 
more than the spleen, the result of the operation has been without effect on the 
disease; and the same is true of lymphocytic leukemia, whether acute or chronic. 

On the whole, in conclusion, it would appear that so long as we remain ignorant 
of the réle played by the spleen in the body, it is proper for the physician, seeing the 
unexpected results which have come about in the last few years, to consider the 
possible benefits of splenectomy in a wider variety of conditions than has hitherto 
been usual, and in particular to debate carefully the pros and cons in every case of 
cirrhosis of the liver. 


Mr. A. J. Walton. 


Out of the welter of theories as to the nature of the various splenomegalies, the 
surgeon must evolve a definite classification upon which he can base his views of 
operative treatment. In spite of all that has been written about these diseases, they 
are relatively few in number, so that no one surgeon can hope to meet with sufficient 
examples for him to gain an exact knowledge of the risks of splenectomy and of the 
end-results to be obtained thereby. He must rely partly upon collected statistics and 
partly upon theoretical considerations ; his classification must inform him what part 
the spleen is supposed to play in any one disease, and it must be so simple that any 
disease may be transposed as further knowledge is gained. The classification which 
I shall put forward will certainly not meet with general acceptance—this must be so 
when so many different views are held—but I hope that it will be of real help to 
those who in their practice of surgery rarely meet with these conditions. I have 
performed only twenty-six splenectomies, and it is evident that these include only a 
few of the conditions for which operation has been suggested. 


INJURIES. 


In civil life the only common injuries are those of rupture and torsion. 

Rupture may be traumatic or spontaneous. Traumatic rupture is due to direct 
violence. It is relatively uncommon and may follow a very small degree of trauma. 
In two of my four cases the patient simply fell and struck the upper left abdomen upon 
the ground. In the reported cases the most common accident has been a run-over or 
crush. The symptoms will be those of severe intra-abdominal hemorrhage, and 
unless there is a clear history of the nature of the injury, or some evidence of local 
trauma, it may be impossible to determine whether the liver, the spleen, or even a 
mesenteric vessel has been injured. In only a few cases has the hemorrhage been 
localized, and thus an operation, which should be splenectomy, will usually have to 
be performed. The immediate results of such treatment have shown a steady 
improvement. Hagen, in 1900, reported thirty-seven cases with seventeen deaths, 
while Ross, in 1908, had sixty-seven cases with twenty-nine deaths, a mortality 
of 43 per cent. There were at the same time 220 unoperated cases, of which 
only seventeen recovered. Planson collected 140 splenectomies with a mortality 
of 37-1 per cent. The high mortality is due to the preliminary shock, the severe 
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hemorrhage, and, often, to the combination with other injuries. The removal of 
the spleen in these cases is of interest as showing how little disturbance the removal 
of so large a viscus causes. There is the usual temporary anemia such as is found 
with experimental splenectomy, but it is impossible to separate this from that due to 
the hemorrhage. There is for a time a leucocytosis, with an increase of lymphocytes 
which persists for about a year, and then an eosinophilia lasting for about three years. 
Many observers have found that splenectomy is followed by an increased resistance 
of the red blood-corpuscles, so that they are less easily hamolysed, and consequently 
the amount of the bile-pigment is reduced. The platelets are also increased in 
number, a result which forms the basis of the operative treatment in certain diseases. 

Spontaneous rupture, in practically every case, has occurred where there has been 
a previous splenomegaly, as in malaria or kala-azar. In spite of the size of the 
organ, good results have followed operative treatment. Thus Leighton, in reporting 
seventy-three cases of spontaneous rupture, found seven treated by operation. There 
was only one death in this series, and all the three treated by splenectomy recovered. 

Torsion of the spleen only occurs when the viscus has a relatively long pedicle, 
and thus is rare. In some cases a very mobile spleen may be seen which gives rise 
to much discomfort, probably owing to slight rotation, although acute torsion has 
never occurred. When the pedicle is tightly twisted the condition is likely to be 
mistaken for torsion of an ovarian cyst. The results of splenectomy are extremely 
good : Lakey reported a series of seventeen operated upon since 1900 without a death. 


LocAL LESIONS. 


These can be usefully classified as follows :— 
Angiectatic 


— ( Neoplastic , Capsule and trabecule (fibroma and 
| Dermoid fibro-sarcoma) 
| > ” ts , ; . oa 
Cysts 4 Parasitic eae J “i caauee (lymphoma, 
| ( Traumatic | Vascular and sinus endothelium 
| False ; Inflammatory (angiomata, endotheliomata) 
{ 


Degenerative 


The cysts classified by Moynihan into true and false are all relatively rare. 
In South America, Australia and other countries in which hydatids are frequent, 
this variety of cyst is perhaps the most common. Mills, who has given a 
complete bibliography of the subject, has reported fifty-six cases of splenectomy 
with a mortality of 14-3 per cent., but he laid stress upon the fact that, in the 
countries in which these cysts are common, splenectomy is by no means the operation 
of choice. In other countries, non-parasitic cysts are more frequent. They may be 
due to dilatation of blood-spaces, or may be neoplastic (lymphangiomata or dermoids), 
and they are more common in men than in women. Novak refers to ninety-one cases 
of simple cyst which were reported by Fowler, and to eight reported since by 
Frank. The false cysts, which have no definite fibrous capsule, may arise from 
the extravasation of blood from trauma, from inflammatory areas, from the degenera- 
tion of infarcts or from the dilatation of splenic spaces, and thus may be single or 
multiple. As Novak points out, nearly all these cysts simply give rise to a tumour 
in the position of the spleen which, if large, alters the general splenic outlines. Pain, 
tenderness and pyrexia may be present if there is.an area of suppuration. 

Most of these lesions are best treated by splenectomy, but if there is a large, 
suppurating cyst, and especially if it is adherent, drainage and marsupialization may 
be necessary. Treatment by methods of local removal is not, as a rule, satisfactory. 
Bircher gives the following results for the treatment of cysts of all forms :— 

Of a total of thirty-three :— 


Punctured ... ii man 6 cases, 2 deaths 
Incision and drainage = 9 ,, 1death 
Resection ... mee iit . a 2 = 


Splenectomy oe ae > =. ~~“ 
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Tumours of the spleen proper are a very interesting group and, as Smith and 
Rusk point out, there are three forms of tissue from which neoplasms may 
arise. The fibromata and fibro-sarcomata will, as a rule, give rise to a localized 
tumour in the spleen which probably will be simply diagnosed as a splenomegaly 
and is best treated by splenectomy. The lymphomata are often associated with 
general lymphoid enlargement, the splenomegaly being only part of a general 
disease. The distinction between this group and that of Hodgkin's disease is very 
difficult, and it is noteworthy that Giffen states that at the Mayo Institute there 
were seven cases in which the spleen showed excessive and diffuse lymphocytic 
hyperplasia. There were no hospital deaths from splenectomy, but there were four 
subsequent deaths. Two patients, however, were alive six and eight years afterwards, 
but at the time of operation there was no evidence of lymphatic disease elsewhere, 
and Giffen points out that splenectomy perhaps prevented a generalized lymphaden- 
oma, thus emphasizing a point upon which I have always laid stress, that splenectomy 
is likely to be very unsatisfactory if there is any general lymphatic enlargement. 
Sir Humphry Rolleston, in discussing hyperplastic lymphatic splenomegaly, says 
that it is characterized by a normal blood-count, a general enlargement of the 
lymphatic glands and great splenomegaly. The microscopic appearances consist of 
an enormous enlargement of the Malpighian bodies. Although uninfluenced by 
arsenic, it is rapidly improved by X-ray treatment. Splenectomy is not indicated, 
and he reports two cases in both of which operation was fatal. The condition 
appears to be more common in young people, and Thursfield states that this is 
the commonest cause of a considerable enlargement between the ages of 6 and 12. 
In my own series of cases there was one of this type in which some glands were 
found enlarged in the abdomen at the time of the operation, and, although the patient 
recovered well from the splenectomy, she died nine months later from a condition 
described as a generalized lymphosarcomatosis. Smith and Rusk in their 104 
collected cases of malignant disease of the spleen, found that lymphosarcoma was 
much the most common. As a general rule, the vascular endotheliomata give rise 
to a simple tumour and are of pathological—rather than of clinical—interest. Up to 
afew years ago, that curious and interesting condition known as Gaucher’s disease 
would have been included in this group—indeed Gaucher himself regarded the disease 
as an endothelioma of the spleen. The value of classification is here well illustrated, 
for if Gaucher’s disease had been of the nature of an endothelioma, one would have 
hoped that early splenectomy would have led to a cure, whereas the more recent 
understanding of the pathology makes it clear that if splenectomy is performed, it 
must be only for the relief of symptoms and not for the cure of the disease. 





INFLAMMATORY LESIONS. 


Our knowledge of the inflammatory changes in the spleen and of the effects which 
may be secondarily produced, is very indefinite, but they may be provisionally 
grouped as follows :— 

«we _, {Septic 
Diffuse | Specific 


Acute 
Localized (abscess) 


Splenic anemia, banti’s disease 
Cirrhosis of liver 
Hodgkin’s disease 
Chronic < Malaria 
. Kala-azar 
Syphilis 
Tuberculosis 
Polycythemia (secondary) 


Inflammations . | Pyogenic 


Acute Inflammations.—These are of little or no surgical importance. In all 
acute septic conditions the spleen tends to be large, soft, and flabby, and although 
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it presents a very typical pathological picture, it does not, as a rule, give rise to any 
clinical symptoms. The specific infections, of which the enlargement in typhoid is 
a typical example, may be found clinically, but here again there is no question of 
surgical interference. Very occasionally a pyogenic abscess may be found in the 
spleen, but this is more likely after a localized necrosis, such as may be seen with an 
infarct. If it occurs apart from a general pywemia, the spleen will be enlarged and 
tender, and will generally tend to lose its normal outline. The condition will be 
associated with pyrexia, and an operation for drainage of the abscess may be 
required. 

Chronic Pyogenic Inflammations.—In certain cases of chronic sepsis the spleen 
may become considerably enlarged, and the clinical condition may then very closely 
simulate a splenic anemia, the only evidence that it is not such being the presence 
of a primary septic focus. In this group it is very difficult to determine what part 
the spleen plays in the primary clinical picture, or in giving rise to secondary 
changes. Gibson has laid great stress on these chronic inflammatory changes, and 
he states that not only may there be hyperplasia and a reduction of the lymphoid 
elements in the spleen, but infarcts are frequently seen which are certainly due 
to local changes and are not produced by emboli formed elsewhere. He also 
supports the view, for which there seems to be a considerable amount of evidence, 
that embolism of the splenic vein, with or without circulation of non-particulate 
toxin, sooner or later produces gross changes in the liver, causing destruction and 
fibrosis. He firmly believes that all forms of splenic inflammation tend to the 
destruction of blood-elements, but in varying degrees; upon this belief—that 
some of the anwmias are dependent upon primary changes in the spleen—the 
operation of splenectomy has been based, in many cases with very satisfactory results. 
When enlargement of the spleen appears to be directly dependent upon some septic 
focus, splenectomy would not be suggested on theoretical grounds. Giffen reports 
u series of twenty-seven cases in which splenomegaly was associated with chronic 
sepsis, such as tonsillitis, ulcerative colitis and phlebitis. Of these twenty-seven 
cases, there were seven hospital and nine subsequent deaths; the majority of the 
hospital deaths were due to portal thrombosis—a point suggesting that even in these 
cases the number of platelets is an important factor. 

Banti’s disease.—The position of Banti’s disease is quite uncertain. Its pathology 
is not understood, nor is it known whether the hemorrhages and anemia are 
dependent upon the enlargement of the spleen, which, many believe, may be due 
to a primary splenic thrombosis, or whether the spleen is a part of—or even secondary 
to—these changes. I have included it in the group of chronic inflammations because 
with our present lack of knowledge, it seems to give the best explanation of the very 
satisfactory results of splenectomy, and if Gibson’s views are correct, that any 
chronic inflammation of the spleen is followed by thrombosis of the splenic vein and 
destruction of the blood-elements, we have a working hypothesis of the nature of 
this condition. It is generally accepted that there are three stages of the one 
disease: (1) Enlargement of the spleen and secondary anzemia, which may last for 
ten or more years and is usually described as splenic anemia; (2) a gradual 
enlargement of the liver; and (3) a gradual cirrhosis and shrinking of the liver with 
the onset of ascites. The latter two stages are to-day usually spoken of as Banti’s 
disease. The blood-picture seems to be quite definite. There is a secondary ansemia 
with a leucopenia and a relative lymphocytosis ; the clinical symptoms may be those 
due to enlargement of the spleen, several of my patients having simply complained of 
a tumour in the splenic region with pain. More important, however, are the repeated 
hemorrhages, and especially hemorrhages from the stomach. Sheen has mentioned 
cases in which a gastro-enterostomy had been done in the belief that the patient 
had a gastric ulcer; this had happened in one of my own cases. In others there may 
be a loss of blood from other mucous membranes. One of my patients had suffered 
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from prolonged menorrhagia, and all of them—whether or not there had been a 
history of repeated hamorrhages—showed a profound anwmia of the secondary type. 
In the stage of simple splenic anemia there appears to be no medical means of 
preventing the progress of the disease, which, after a period, becomes associated with 
the changes in the liver. It is in this group that operative treatment holds out so 
good a hope of success. In my own series there were seven cases of this variety, 
in six of which the patients survived splenectomy. Giffen’s series of 123 cases at the 
Mayo Institute showed only fifteen operative deaths, a mortality of a little over 
12 per cent. Even in this group, the platelet-count—to which fuller reference will 
be made in dealing with some of the other diseases—seems to be of importance, for 
in my one fatal case there was found at operation a venous obstruction of the whole 
of the portal system. Not only is the operative mortality relatively low, but the 
end-results of operation seem to be very good. Two of my patients have remained 
well for six and eight years respectively, and appear to be free from the original 
disease. In Giffen’s series, sixty-three had been operated upon more than five years 
ago, and of these, nine had lived longer than eleven years, and one for eighteen years. 

When the condition has spread to the later stages and can definitely be described 
as Banti’s disease, there will be clinical evidence of the involvement of the liver, as 
shown either by the presence of ascites or of jaundice. In such cases the surgical 
outlook is not so good. Sir Humphry Rolleston reports the sixty-nine collected 
cases of Chaney, in thirty of which there was hepatic cirrhosis ; 23-3 per cent. of these 
proved fatal within forty days of operation. When there was no hepatic cirrhosis, 
the mortality was only 13 per cent. Sweetser collected forty-two cases with 
ascites that had been operated upon; there were eleven deaths, giving a 26:5 per 
cent. mortality, but 55 per cent. of the survivors remained in good health for more 
than fifteen months. His own case was of interest in that not only was the patient 
well fifteen months after operation, and had little or no anemia, but the liver had 
apparently enlarged to normal size. In this stage, however, there is always the 
possibility that the patient is not really cured, and Giffen lays stress upon the large 
number who died at a later stage from post-operative gastric hemorrhage. In my 
own series there were also seven patients in this stage of the disease, three of whom 
died as an immediate result of operation ; one of these also had shown a thrombosis of 
the portal vein. One case was of interest in that it was complicated with congenital 
cystic dilatation of the common bile-duct, and it is therefore probable that it should not 
have been grouped as a splenic anemia, and that the cirrhosis of liver and enlargement 
of the spleen were secondary to the bile-duct obstruction. Of those patients who 
recovered, one is apparently well three years—and one, two years—after operation. 
The third is alive, but still shows weakness and anemia, two years after operation. 
Sherren had a patient who, more than a year later, had another profuse 
hematemesis from which she died ; he points out that six weeks after the operation 
she still had a leucopenia and a lymphocytosis. It is, however, always difficult to 
say whether these are due to the persistence of the pre-operative condition, for, as 
Noguchi points out, removal of the normal spleen causes diminution of the 
polymorphoneutrophils, and a relative increase in the small lymphocytes. The 
question of the recovery of the liver in the early stages has also been noted by 
Parsons, who states that if the cirrhosis is not too severe, the liver may make 
a functional recovery. 

The relationship of von Jaksch’s anemia to Banti’s disease has always been 
much discussed. As Sir Humphry Rolleston points out, it has such distinct 
differences that almost certainly it should be regarded as a separate clinical entity. 
It has a familial tendency and is confined to the first three years of life. Although 
it shows the splenic enlargement, the secondary anemia, and the relative lymphocytic 
_increase of Banti’s disease, there are also present nucleated red cells, a constant 

myelzemia and a tendency to spontaneous recovery. It is possible that the condition 
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may be in part due to rickets, which is often found associated with this disease. 
According to Thursfield, there is a recovery rate of 65-70 per cent., and no tendency 
for the condition to persist. Hence splenectomy would seem unnecessary. 

Cirrhosis of the Liver.—The fact that splenectomy for Banti’s disease bas given 
considerable relief, and in some early cases apparently a complete cure, was 
suggestive that a similar operation might be applicable to all cases of the coarser 
type of cirrhosis of the liver. Kidd commented on the clinical similarity of Banti’s 
disease to primary cirrhosis of the liver, and suggested that all cases of hepatic cirrhosis 
with an enlarged spleen should be given the benefit of a splenectomy. Mayo, having 
operated upon six cases, with great benefit in five, and’ death in only one, made 
practically the same plea. Gibson discusses the theoretical considerations upon 
which this operation is based, stating that the liver filters off from the splenic blood 
particulate and soluble matter that may be discharged into it, and that the presence 
of chronic progressive disease of the spleen ultimately leads to cirrhosis of the liver. 
These arguments are applicable in cases in which we are convinced that the spleen 
is affected before the liver, and although this appears to be true in Banti’s disease, 
it is by no means certain that the argument holds in the common type of cirrhosis 
of the liver. Giffen, in considering the end-results of the cases operated upon at the 
Mayo Clinic, reports thirty-five cases operated upon, with seven hospital deaths which 
may have been due to hepatic insufficiency; the later reports of twenty-six cases 
showed only ten living, the longest post-operative period being five years. He states 
that these results are clearly not satisfactory, but that the operation may be beneficial 
if the hepatic function has not been definitely impaired. I think that splenectomy in 
this condition must still be regarded as in the experimental stage, and that there is 
insufficient evidence to warrant its general use. 

Hodgkin's Disease.—The nature of lymphadenoma is still doubtful, but modern 
opinion supports the view that it is a chronic granulomatous inflammation, and is 
not neoplastic. A brief mention has already been made of operative treatment in 
considering the neoplastic conditions of the spleen, but whether it be neoplastic 
or inflammatory, there can be no question that the spleen forms only a small 
part of a general change. Even in the abdominal type, where the splenic enlargement 
is often most marked, the abdominal lymphatic glands are very considerably enlarged. 
Several years ago it used to be the custom to perform widespread operations upon the 
cervical glands in the common type of Hodgkin’s disease, in the hope that the removal 
of a large portion of the disease might aid recovery. The results were, however, so 
unsatisfactory that the operation has now been entirely abandoned, and the same 
would be true of splenectomy. Even if the patient recovered from the operation, 
there is no indication whatever that the removal of the spleen would inhibit the 
changes in the lymphatic glands of the abdomen or elsewhere. 

Protozoal and Tuberculous Infecttons.—These conditions are alike in that the 
spleen may show a very considerable enlargement, but this is only a part of a 
general infection. As Bareroft has so clearly shown, the spleen acts as a store- 
house, with a considerable reserve of red blood-cells, and it is probably because of 
this that so large a number of parasites in malaria, kala-azar and syphilis may 
find lodgment in this viscus. In tuberculosis, the spleen may show multiple miliary 
tubercles as a result of a widespread general infection, but occasionally the foci in 
the rest of the body may be small, or may undergo a nearly complete cure, while 
one or two areas in the spleen may progress to form caseating or breaking-down 
masses. Hence, in all these diseases, splenectomy has only to be considered if it 
is thought that the spleen focus is the main nidus of the disease, which in the 
rest of the body is diminishing. Gibson states that in cases of malaria and 
kala-azar, in which the symptoms are specially related to the spleen, splenectomy 
is a possible—and may be a very successful—remedy. He was also able to find 
twenty-five cases reported as primary syphilitic splenomegaly, but there were only 
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two of these in which the spirochetes were found. Clinically they showed a 
marked secondary anzmia, although in one there was a polycythemia. The white 
blood-count was variable, and in one, presented the picture of a leukemia. In several 
there were jaundice, hamatemesis and ascites. Sir Humphry Rolleston has pointed 
out that in congenital syphilis, the spleen is nearly always enlarged if the child 
is born with syphilitic manifestations, and that an enlargement of the spleen in 
children with anzemia should always suggest syphilis. In such cases anti-syphilitic 
treatment may be unsatisfactory, and no improvement occur until splenectomy is 
performed. In Giffen’s series there were ten syphilitic cases treated by splenec- 
tomy, with one hospital and two subsequent deaths. In all the others the patients 
were living for more than ten years. Thursfield has shown that tuberculosis is 
common in children of 4 months and under, and after 6 years. He points out the 
curious fact that, when it occurs between the ages of 6 and 12 years, there is usually 
a polycythemia. There are generally large caseous masses, which are often the 
main lesion of the body. In such cases there will be a tumour of the spleen, which 
is often tender, and more or less persisting pyrexia. Splenectomy may be justifiable, 
but there is always the possibility of a later general infection. Thus, in two cases 
reported by Rock-Carling and Braxton Hicks, the symptoms were limited to spleno- 
megaly and pyrexia. Splenectomy was performed; one patient died after operation 
and showed multiple tubercles in the lungs, and the second died after six months 
with generalized tuberculosis. In all this group, then, splenectomy must be regarded 
only as an exceptional measure, to be carried out after all forms of medical treatment 
have been tried, and only when it is considered that the spleen forms the chief 
focus—if not indeed the only focus—in the body. 

Polycythexmia.—Gibson states that there is no doubt that a secondary poly- 
cythemia may occur with a chronic non-suppurative thrombo-phlebitis of the spleen, 
and it has already been mentioned that in Thursfield’s experience, such a change was 
found with tuberculosis in children. It is on the assumption that the polycythemia 
is secondary to a chronic inflammation of the spleen that splenectomy has been 
suggested and practised. In Giffen’s series there was only one such case in which 
the patient was operated upon because of severe gastro-intestinal hemorrhage, and 
remained in good health nearly five years later, not requiring further treatment for the 
polycythemia. As Giffen says, however, a single experience is not sufficient to justify 
splenectomy. Primary polycythemia (Vaquez’s disease) is a general blood disease, 
in which there is an excessive formation of red blood-corpuscles. Thus, there are 
no indications for splenectomy, but rather, indeed, for the addition of splenic tissue. 
It is probable, therefore, that when we acquire further knowledge of this disease it 
will be removed from the inflammatory groups and placed in the next variety. 


GENERAL BLOOD DISEASES. 


There is a large group of diseases, perhaps the most interesting of those in which 
the spleen is affected, in which the change, although often ill understood, appears to 
be only a part of a general error in the hematopoietic system. It is customary to 
divide these diseases into two groups—the aplastic and the hemolytic—but it 
appears probable that there is no sharp line of division between the two. Not 
only may the one pass into the other, but apparently both changes may be present. 
These diseases may be conveniently grouped. as follows —: 

Aplastic 
{ Pernicious anemia 
| Intestinal parasites 
Syphilis and carcinoma 
Hemolytic { Puerperal 
Z Chemical poisons 


Hemolytic or acholuric jaundice 
Purpura hemorrhagica 


Metabolic.— Gaucher’s disease 
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Aplastic anemia.—True aplastic anemia in which apparently the formation 
of blood-corpuscles is at fault, is, according to Cabot, chiefly found in young women 
before the thirty-second year. It runs a rapid course and ends fatally within a short 
period. Such a condition would of course not be amenable to splenectomy, for there 
is no evidence that this viscus is causing excessive destruction. Many believe, 
however, that an aplastic condition may be a late stage of long-continued destruction 
or of loss of blood. Thus, Tidy states that it may occur as a late stage of 
purpura hemorrhagica in which the marrow is completely exhausted. In such 
a condition a vicious circle is established, and, since one of the functions of the 
spleen is to destroy red cells which are below a certain standard, whether from 
senility or from defective production, the removal of the spleen might enable these 
defective corpuscles to continue to function, although they were themselves imperfect. 
The strain upon the red marrow might thereby be diminished, and improvement might 
follow. The splenectomy would have to be performed in the early stages, before the 
marrow had become aplastic. Giffen states that three cases were submitted to 
splenectomy, but the patients all died, one, two and three months, respectively, after 
operation. 

Pernicious anemia.—FEven if it is accepted that pernicious anemia is at its origin 
due to excessive destruction of the red blood-corpuscles, there can be no doubt 
that when well-established the formation of the new elements is also at fault, and 
the evidence that the spleen is the chief factor in the destruction of the red cells 
cannot be accepted as proved. The problem of the passage of a secondary to a pernicious 
anzmia has become a very difficult one to me in my gastric work. Some patients 
with extensive gastric ulceration show a very profound anemia which may 
approximate to the primary type. In order to cure the gastric ulceration, a partial 
gastrectomy may be necessary. After such an operation the anemia may persist 
for a prolonged period, and if Hurst’s views are correct (that this operation 
predisposes to pernicious anemia), one is left in doubt whether the operation to stop 
the repeated hemorrhages may not cause a more serious degree of the very condition 
one hopes to cure. The characteristic picture of the insidious onset leading to 
a profound anemia, with its remarkable lemon-coloured appearance, the greater 
frequency of the disease in men than in women, and the typical blood-changes— 
a great reduction of the red blood-cells with a high colour-index, the normal or 
subnormal white eell-count, and the presence of abnormally large deep-staining 
or nucleated red cells—the complete achlorhydria and the gastro-intestinal and 
nervous symptoms, give a clinical picture which cannot well be mistaken for any 
other disease. Even those who have advocated splenectomy have generally 
suggested that it should be combined with massive and repeated blood transfusions, 
and thorough treatment of all septic foci. Hitzrot, who has carefully studied 
this form of treatment, only advises operation when the patient is under 45, when 
the anemia is of the hemolytic type with periodic attacks and remission, when 
the spleen is relatively large and palpable, indicating that there is a considerable 
amount of blood-destruction, and when vital-staining cells and relatively large 
numbers of platelets are present, indicating active bone-marrow. Even with such careful 
selection, the results of surgical operation cannot be regarded as satisfactory. The 
largest reported series is that of Giffen. There were sixty-two patients operated 
upon, and by extraordinary care and attention to the technique, the mortality was 
reduced to four, but of the entire group, three alone were still living, one year and 
eight months, three years and six months, and ten years, respectively, after operation. 
Giffen concludes that the operation is warranted only in an occasional case. Hitzrot 
performed it in seven cases with no operative death ; three patients improved in from 
one to four years, three died within a year, and in one case the operation had been 
performed too recently for any conclusion to be drawn. In my own series there 
were only two cases; one patient died in the post-operative period, the other was 
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admitted to an asylum two years after operation, and three years later died with 
valvular cardiac disease. There is therefore little indication for splenectomy in this 
disease and, considering the very satisfactory progress which has followed the modern 
treatment with liver, the operation can hardly be considered justifiable. 

The profound hemolytic types of jaundice which may be found with intestinal 
parasites, in the late stages oi syphilis and carcinoma, as a complication of the 
puerperium or after the ingestion of chemical poisons, will naturally not call for any 
surgical interference. 

Hemolytic or acholuric jaundice.—In this disease, the congenital and the acquired 
types described by Minkowski and Hayem are often recognizable, although it would 
appear that the acquired type may in turn become familial. When congenital, it 
tends to appear shortly after birth and to run a slow course with mild symptoms. 
I know of one woman who is over 40, and has periodic attacks of mild jaundice, but 
has no other symptoms and who is able to live an active life, so that she does not 
contemplate any question of splenectomy. In other cases the attacks of jaundice 
are associated with fever and malaise, and there may be an enlargement of the liver 
and spleen which is sometimes painful. In the acquired type, not only are the 
attacks more frequent and more severe, but the patient soon shows a profound 
anemia. Hither condition is frequently complicated by the formation of gall-stones, 
which are always of the pure pigment type. The primary factor in the disease 
appears to be an increased fragility in the red blood-corpuscles, so that, being 
below standard, they are destroyed by the spleen and give rise to the increase of 
bile-pigment in the blood. When there is no obstruction the van den Bergh’s test 
gives the indirect reaction. There is no bile in the urine, and the stools are normal 
in colour. It must always be remembered, however, that if calculi are present an 
obstructive jaundice may be superadded. 

In long-standing cases, the anwmia may be increased by the presence of 
hemorrhages. The enlargement of the spleen is never very great, but shows a 
considerable variation in size. During the exacerbations it is usually larger, 
indicating an increased destructive activity, and thus the larger the spleen, the more 
definite will be the indication for operative treatment. 

Although the view is generally held that the abnormal fragility of the corpuscles 
is the primary factor, there seems to be some doubt whether this is always present. 
Giffen, in discussing his series, states that it showed an occasional mild case with a 
normal fragility, and Poynton says that in not all cases are there fragile corpuscles. 
One of my series of four cases appeared to be typical in that it presented characteristic 
jaundice, the presence of gall-stones and an enlarged spleen, but it showed corpuscles 
of a normal fragility. Thursfield also states that he has had at least three cases 
which were followed for many years, in which the fragility of the corpuscles 
disappeared after splenectomy. There was not much alteration for a month or two 
after the operation, but months or years after, the fragility had become normal or 
nearly normal. There seems, however, to be no doubt that it is the spleen which 
destroys the red corpuscles, and that its removal is followed by extremely satisfactory 
results. The mortality is relatively low. In Giffen’s eighty-one cases it was only 
4-93 per cent., and in the four cases in my own series all made an uninterrupted 
post-operative recovery. The end-results are also extremely satisfactory. In sixty- 
eight of Giffen’s cases the patients were living, one for fifteen years—and thirteen 
for more than nine years—after operation. In my own small series one patient, who 
also had a gastro-jejunal ulcer, ultimately died, but the other three had remained 
quite well, although one has not yet been followed up sufficiently long to say that 
she is cured. 

Purpura hemorrhagica.—Until recently, the different varieties of purpura were 
ill-understood, and the classifications were based on the clinical appearances. It is still 
important to recognize that it may occur as a symptom of many conditions, but in 
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the varieties in which it is a primary disease there has emerged one very distinct 
type which to-day is usually spoken of as thrombocytopenic purpura hemorrbagica. 
Clinically, the condition is more common in women, and Sutherland and Bruce 
Williamson state that it is essentially a disease of early life, although it may 
occur at any age. It generally commences between the ages of two and fifteen. 
There is as a rule no family history. The condition is most commonly characterized 
by frequent and recurrent hemorrhages beneath the skin and from the mucous 
membranes, but it is not common to get the large eruptions or the large submucous 
hemorrhages as in Henoch’s purpura, nor are the arthritic symptoms so common as 
in Schénlein’s purpura. The diagnosis is, however, made on the blood-characters 
which are very definite and distinct. They are: (1) A low platelet count. (2) A 
prolonged bleeding-time. (3) A failure of the blood-clot to retract. (4) A normal 
clotting-time. (5) The appearance of petechizwe below a tourniquet. 

Although a low platelet count is generally regarded as characteristic of this 
disease (it may be as low as 4,000 instead of the normal 200,000 or 300,000), the 
work of Rosenthal and Howel Evans, which must be regarded as one of the most 
important steps in the surgery of the spleen, has shown that this variation 
may occur in many other forms of splenomegaly. They divide these conditions 
into (1) the thrombocytopenic, in which the platelets are low, and (2) the thrombo- 
cythemic, in which the platelets are normal, or above normal, before splenectomy. 
Since after splenectomy the platelets always rise very considerably, such an operation 
in the latter group may give rise to widespread thrombosis, especially of the 
mesenteric vessels, and so lead to a fatal termination. In the purpuric group, the 
thrombocytopenic type is most commonly found with purpura hemorrhagica, and 
the thrombocythemic in Henoch’s purpura. Although the diminution of the 
platelets is a very important factor in the production of the hemorrhages, it is not 
the only one, for Bedson has produced a serum which will reduce the platelets 
to zero without the occurrence of hemorrhages. Tidy, who has discussed this 
condition at length, concludes that the underlying factor is an abnormal permeability 
of the vessel-wall, so that owing to recurrent hemorrhages such a strain is thrown 
upon the blood-marrow that all the blood elements are produced in an immature 
condition. The ill-formed platelets, especially, are destroyed by the spleen. This 
organ is never greatly enlarged in purpuric cases, but its size will, to a certain 
extent, be an indication of its destructive action, and thus the larger it is, the more 
likely is the patient to be relieved by splenectomy. Tidy lays stress upon another 
important point—the value of a leucocyte-count, for a leucocytosis is evidence 
that the bone-marrow is still active, whereas a leucopenia will suggest that it is 
passing to an aplastic stage. In cases in which the hemorrhages have been severe 
and frequent, the blood may show a leucopenia with a relative lymphocytosis, and 
thus resemble that of a lymphatic leukemia. These observations are supported by 
the results of treatment. Whipple has shown that the acute types do not react 
well to surgical treatment. Out of eight acute cases in his collected series there 
were seven deaths. It must also be remembered that many of the milder cases may 
tend to a natural recovery. Stress has been laid upon this by Sutherland and 
Bruce Williamson, although Sutherland points out that in the chronic relapsing 
cases there is no treatment apart from splenectomy. It is possible that both the 
milder and the more severe cases are not true examples of purpura hemorrhagica, for, 
as Mayo has shown, it is very difficult to distinguish one purpura from another. 
Not only may those occurring with sepsis and acute infections closely resemble 
purpura hemorrhagica, but Henoch’s, Schénlein’s and other varieties of purpura are 
not sharply separated from one another. Splenectomy, therefore, should be reserved 
for the chronic relapsing cases showing the blood characters described above. In 
such conditions it has a remarkable effect; the spleen, being relatively small and 
free from adhesions, can generally be removed with ease, and the operative mortality 
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is therefore low. In Giffen’s twenty cases there was no operative death, and in the 
seventy-three chronic cases reported by Whipple there were only six deaths. After 
operation the number of platelets rises almost immediately, and the haemorrhages 
diminish or cease entirely. In a certain number there may be some recurrence, 
but, as a rule, this is only of mild degree. Out of sixty-one cases followed by 
Whipple, there were fifty-one good results, four fair, and six poor. This condition 
must then be regarded as one in which splenectomy gives the best results. 

Gaucher's disease is a rare congenital and familial disease which may appear very 
early in life or may remain latent for a considerable number of years. It is more 
common in females. It is characterized by a considerable and progressive enlarge- 
ment of the spleen and liver, and sometimes by an anwmia of the secondary type 
associated with bronzing of the exposed skin. With the anemia there may be a 
distinct hzmorrhagic diathesis. One of the most characteristic findings is the 
presence of wedge-shaped thickenings in the conjunctive, but, as Welt, Rosenthal 
and Oppenheimer show in their careful review, this is not constant. It was 
absent in three of their eleven cases. There is usually pain in the extremities and 
over the spleen. The pain in the extremities is due to rarefaction of the bones 
which may progress to deformity and fracture. The condition may be found in 
brothers and sisters, and Sir Humphry Rolleston regards it as having a racial 
Jewish distribution ; it does not, however, appear to be hereditary. The blood 
changes are those of a secondary anemia which may be due to hemorrhage or to 
blood destruction in the spleen or marrow. There is a constant leucopenia, and, in 
some cases, a diminution in the number of the blood-platelets which may be as low 
as 125,000. 

The most constant finding is the presence of characteristic large cells in the 
spleen, liver, bone-marrow .and glands; for this reason Gaucher believed that the 
disease was a primary endothelioma of the spleen. Marchand suggested that the 
changes in the cells were due to a deposition of some foreign substance, and not 
to a hyperplasia or tumour formation. Mandelbaum and Downey proved that the 
origin of the ceils was from the reticulo-endothelial system and suggested that 
the condition was fundamentally a disturbance of metabolism. This view is now 
generally accepted. 

Owing to the more recent views as to the nature of this disease, the idea as 
to the value of splenectomy has changed considerably. When the disease was believed 
to be essentially neoplastic and to commence in the spleen, attempts were made to 
perform splenectomy before the changes had spread to other tissues. Although the 
primary condition is now believed to be an error of metabolism, Welt and his 
co-workers consider that splenectomy still has a place, although it will not prevent 
the progress of the disease. They say that the question of splenectomy will depend 
upon (1) the general condition of the patient ; (2) the presence of anemia; (3) the 
hemorrhagic tendency (since this may occur with a thrombocytopenia, and the 
problem then becomes similar to that of purpura hemorrhagica) ; (4) the weight 
of the spleen which may become so much enlarged that it is troublesome. As 
regards the results of this operation, Rolleston states that Harviar and Laber 
reported thirteen cases with three operative deaths. Cushing and Stout collected 
twenty-nine reported cases with six operative deaths. Of the twenty-three 
other cases there were favourable results in sixteen, but none lasted for ten years. 
On the other hand, in the unoperated cases the patients died from various causes. 
These observers conclude that life is not shortened by the splenectomy, but may be 
lengthened, and that the operation may give considerable relief. 

The Leukemias.—From the surgical point of view it is unnecessary to consider at 
length the clinical aspects of these conditions. In every case of splenic enlarge- 
ment a careful investigation of the blood, including the differential count, should be 
carried out, and the nature of the disease thus made evident. The general belief 








ro ean 


i a 


eh 





? 


Se 


PERITNES. 


RD 
“4 


a 


Sale Hate Sen A a 








159 Sections of Surgery and Medicine 1607 


is that these conditions may be regarded as due to malignant overgrowth of the 
leucocyte-forming cells, which escape into the peripheral blood-stream. Although 
the spleen may be one of the main centres of such a formation, it certainly is not 
the only one, so that the outlook from surgical treatment could not be expected 
to be very satisfactory, and in this country the operation has now been almost 
entirely abandoned. Giffen states that in nearly all the early cases operated upon 
in the Mayo Clinic, the patients died from hemorrhage, and consequently the 
operation was regarded as unjustifiable. With preliminary X-ray and radium 
treatment there was a very great improvement in the general condition, so that 
splenectomy could be performed with a much decreased mortality. In forty-three 
cases operations were carried out after this treatment, with only three operative 
deaths, the death-rate falling below that for splenectomy in general, but nevertheless 
Giffen came to the conclusion that the spleen should not be removed if the leukemia 
had lasted for more than two years. Of forty patients who survived operation 
twenty lived longer than two years and five for more than four years. They were 
all in better health, less anemic and with a lower leucocyte count. Giffen says, 
therefore, that in certain cases splenectomy is warranted, but that it cannot be urged. 

Apart from the nature of the disease, several general considerations are of great 
importance in determining whether an operation is justifiable. The most important 
of these is the platelet count, since, in certain conditions—such as acholuric jaundice, 
purpura hemorrhagica and Banti’s disease—which are essentially cases for 
splenectomy, the operation should not be undertaken if the platelet count is high, as 
splenectomy is certain to be followed by an increase in the number of platelets, 
very liable to be associated with diffuse thrombosis. Others would regard the blood- 
count as of equal importance. The degree of anemia may indicate the extent of the 
hemorrhage, but both the red and the white cell-count may be of importance, since 
a leucocytosis is an indication that the bone-marrow is more active than when there 
is a leucopenia. In the majority of cases the larger the spleen, the better is the 
operative outlook, since it is evident that the spleen is active in its destructive 
function. 


TECHNIQUE OF OPERATION. 


Many methods of approach have been advocated in splenectomy. Free access 
is essential; this is especially the case in Banti’s disease or inflammatory 
lesions, for, between the diaphragm and the convex surface there may then 
be firm adhesions which may contain a number of blood-vessels. In acholuric 
jaundice and purpura hemorrhagica this danger is much less marked, as the 
spleen is generally smaller and rarely shows any extensive adhesions. I prefer an 
incision running in the line of the intercostal nerves from the umbilicus up to the 
left costal margin. This can be carried from well over the ribs down to the midline 
without doing any harm to the abdominal wall. From the lower end a second left 
para-rectal incision 1 in. from the midline passes up to the xiphisternum. The oblique 
incision divides, in turn, the external oblique, the internal oblique, and the trans- 
versalis muscles, and in its lower portion passes straight through the rectus muscle 
with its sheath. When the peritoneum is opened, a large triangular flap is made 
which is turned up over the left costal margin. This gives a very free access, and 
since it has divided no motor nerves, it causes no permanent damage to the abdominal 
wall. When the abdominal cavity has been opened, a rapid investigation is made, 
special attention being given to any changes in the liver and the mesenteric lymphatic 
glands. Any enlargement of these glands I regard as a very bad prognostic sign. The 
stomach and intestines are packed off, and the anterior-peritoneal layer of the 
gastro-splenic omentum is carefully divided. The splenic vessels are then sep arately 
ligatured and divided. This is often a very delicate matter, for if the spleen is big 
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the splenic veins may be so large and friable that even careful stripping with a gauze 
pad may tear them and lead to furious hemorrhage. If, however, it can be safely 
accomplished and the pedicle of the spleen freed, it allows a much greater margin of 
safety in dealing with the diaphragmatic adhesions. Should the vessels in the hilum 
be torn, great care must be exercised in picking them up. In a considerable number 
of the reported cases, a portion of the tail of the pancreas has been inadvertently 
removed with the spleen. If this is recognized and the tail of the pancreas sutured, 
little or no harm is done. Of more practical importance is the danger of picking 
up in the forceps a portion of the greater curvature of the stomach or of dividing it. 
As soon as the hilum is freed, the spleen is drawn downwards and forwards, and the 
adhesions are separated from the diaphragm. At first these should be isolated one 
by one and divided between ligatures, but as the dissection passes more deeply in the 
wound, this will become more and more difficult, and if the adhesions are extensive, 
friable and vascular, it will sometimes happen that the only method to follow is to 
separate them rapidly with the hand, in spite of the severe hemorrhage, and as soon as 
the spleen is removed, to pack the cavity and pick up the bleeding vessels one by one. 
It is in order that this manceuvre may be rapidly carried out with the least possible 
hemorrhage that it is so important to have freed the hilum as a preliminary stage. 
After the viscus has been removed, care must be taken to see that the bed is left 
absolutely dry, and a final inspection should be made of the pedicle. Except in the 
cases where there has been a pyogenic infection, drainage is unnecessary. The 
layers of the abdominal wall are now carefully sutured, special care being taken to 
see that the cut edges of the rectus are accurately approximated. The post-operative 
treatment requires no special mention, but certain precautions will be taken in the 
different types of case. Those associated with jaundice, or cirrhosis of the liver, or 
severe anemia, may require special medical measures. If the blood platelet count is 
approximately normal, special attempts should be made to prevent post-operative 
thrombosis. Citrates may be administered, and early movements should be enforced 
in the limbs. It is my custom here, as with all other abdominal operations, to 
forbid absolutely the use of the knee-pillow, which not only prevents the movements 
of the legs, but may cause pressure on the popliteal veins. 

The classification which I have presented, being based on incomplete knowledge, 
must be regarded as provisional only, but the practical applications of these 
theoretical considerations seem to indicate that in a measure they are correct. 
Unfortunately the experience of any one surgeon can never be sufficient to 
give definite evidence of the value of splenectomy in the different diseases, but in 
the following chart I have collected the published results of a considerable number 
of modern reports, and have, as far as possible, indicated as percentage results the 
operative mortality and the ultimate end-results. A considerable number of the 
end-results can only be regarded as approximate, for they have been followed by 
very varying periods, and are often indefinitely stated. It is evident that the 
lower the immediate mortality and the larger the number of permanent cures, 
the more satisfactory must be the operation. Thus, by charting the results in two 
curves, we may see the value of the operation at a glance. On passing from left to 
right, it will be seen that the two curves approximate and ultimately overlap, so that 
the chart may be divided into three groups: in the first, splenectomy can be 
regarded as clearly indicated; in the second, the value is doubtful; and in the third it 
must be regarded as, at present, unjustifiable. 

I hope that these figures and the views I have expressed will indicate how we 
may best consider the immediate and late interests of our patients, and will 
emphasize the fact that those who practise the science of surgery must attempt to 
follow, although perhaps at a distance, in the footsteps of the art of medicine. 
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Dr. Arthur F. Hurst said that he would like to make a few remarks about 
so-called “ purpura hemorrhagica’’—a most misleading name. All purpura must be 
hemorrhagic, and in many of these cases there was no purpura at all or purpura 
was a late symptom. The name given by Tidy, “ the hemorrhagic diathesis,” was 
a better one, and although not entirely satisfactory—as it was not clear that a true 
diathesis was present—it led to the recognition of a group of conditions with the 
nature of which surgeons, gynecologists, and rhinologists, as well as physicians, 
should be familiar. The hemorrhagic diathesis manifested itself in a tendency to 
bleed, not only in the skin, but also from the alimentary tract, kidneys, uterus, and 
nose. It was most important to recognize that in some cases the first haemorrhage 
did not occur in the skin. He had seen three cases of the hemorrhagic diathesis, 
the first manifestation of which was hematemesis. In one of those cases the 
patient had undergone three exploratory laparotomies before she came under his 
observation. She was thought to have recurrent acuie gastric ulceration, but the 
true nature of the condition became apparent on the development of subcutaneous 
bruises and hematuria. When one was confronted with a patient having severe 
gastric or intestinal hemorrhage, but with no other gastric symptoms, in addition 
to thinking of acute ulcer, one should, therefore, remember the possibility of the 
hemorrhagic diathesis. 

Equally important were the cases of so-called “essential hematuria,” which 
would generally prove to be instances of the same disease. In many cases, when 
the blood had been found to come from one kidney, the kidney had been removed 
but found to be perfectly normal. Subsequently, bleeding might occur from the 
remaining kidney and the patient might die. In the majority of such cases, if the 
blood had been examined, the true nature of the condition would have been detected 
and splenectomy would have saved the patient's life. 

He (Dr. Hurst) believed that many cases of severe hemorrhage from the uterus 
were examples of the same disease. Hysterectomy was often performed, though 
the uterus was found to be normal. In all such cases the skin should be searched 
for hemorrhages and the blood examined, as, if the hemorrhagic diathesis was 
really present, splenectomy—not hysterectomy—was indicated. 

Lastly, there were the rare cases of repeated severe epistaxis, in which no 
bleeding point was found in the septum. Here, again, the possibility of splenectomy 
ought to be considered. 

With regard to splenic anewmia, though it was clear that in the late cases, in 
which cirrhosis of the liver with ascites was present, the mortality after operation 
was comparatively high, he did not think splenectomy was ever contra-indicated. 
He had had two cases of splenic anzmia, in which there was advanced cirrhosis 
with ascites, and in each of these splenectomy had been followed by complete 
symptomatic recovery. 
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Neither of the openers regarded polycythemia as a condition in which splen- 
ectomy was indicated. In most cases it would be a futile procedure, but the 
Mayo Clinic had reported one case, that of a doctor, who had had all the usual 
forms of treatment for polycythemia, but without success. He requested to have 
his spleen removed, but was told that the mortality after splenectomy was very high 
and that no improvement could be expected. However, he insisted upon the 
operation and a perfect recovery had ensued. He (the speaker) had under observation 
a man with polycythemia, whose only complaint was the inconvenience caused by 
the enormous abdominal tumour. He (Dr. Hurst) advised the removal of the 
spleen, as the tumour was the only thing which prevented the patient from doing 
his work. 


Dr. F. Parkes Weber: Though amongst cases of my own I have seldom or 
never recommended splenectomy, yet, owing to the kindness of others, I have had 
the opportunity of observing cases in which the spleen has been removed (sometimes 
with excellent results) for many different conditions; in a few of them the exact 
nature of the disease was never discovered. My impression has been that the 
operation should be regarded as a serious one, even in highly skilled hands. More- 
over, if is often likely to be refused in the earlier stages of a disease, when the 
patient feels well, precisely when there would be least risk in carrying it out. 
The following remarks will explain some of my difficulties with regard to- advising 
splenectomy :— 

In 1910, with Dr. Dorner,’ I described some cases of typical congenital or 
hereditary hemolytic (“acholuric’’) jaundice occurring in three generations of an 
English family; the fourth generation was only just beginning to appear. The 
grandfather, though jaundiced all his life, had lived to the age of 76 years (by. a 
misprint our description stated 70 years), and the jaundiced members seemed to 
enjoy good health. Owing to the kindness of Dr. J. H. Drysdale, and Dr. Hugh 
Thursfield, I subsequently heard that one of the younger males of the family, after 
heavy artillery work during the Great War, had an anemic breakdown with greatly 
increased splenomegaly, for which splenectomy was successfully performed at St. 
Bartholomew's Hospital. One can, however, hardly demand that all young males 
with congenital hemolytic jaundice should have splenectomy performed because 
there may be another great war and they might be called on for heavy artillery 
service. 

Through the kindness of Dr. G. A. Sutherland® I was able to examine before 
operation the first cases of splenectomy performed for thrombocytopenic purpura 
(hemorrhagica) in England, but the examination of those children and my know- 
ledge of other successful cases has not made it clear to me in precisely which cases 
of the kind—and exactly when—the operation ought to be performed. 

By the way, I am inclined to the view that the spleen in congenital hemolytic 
jaundice, causes excessive destruction of the too fragile erythrocytes characteristic of 
the disease, whilst in thrombocytopenic purpura it in some way destroys or counter- 
acts the (possibly abnormal) thrombocytes. This explanation, however, is obviously 
insufficient by itself. In both diseases there must be other factors at work, and I 
suggest that these may be partly connected with the réle of the spleen in lipoid 
metabolism and with the blood-cholesterol. Splenectomy apparently tends to raise 
the blood-cholesterol.* We badly want data as to the blood-cholesterol in all kinds 
of splenomegaly. 


1 F, Parkes Weber, and G. Dorner, Lancet, 1910 (i), 226; Trans. Med. Soc. Lond,, 1910, xxxiii, 346. 

2 It must be admitted, however, that in congenital hemolytic jaundice some of those patients who 
feel the most well show the most marked jaundice. This may be a cause of annoyance, especially in 
women, and may be relieved by splenectomy, which, I believe, also prevents the recurrence of the 
occasional ‘‘ exacerbations " of the disease which are troublesome in some cases. 

3G. A. Sutherland, and B. Williamson, Lancet, 1925 (i), 323. In their third case splenectomy had 
not been performed when the paper was published, but had to be resorted to afterwards. 

4 On this whole question compare F. Widal, L de Gennes and Laudat, Presse Médicale, Paris, 1929, 
xxxvii, 513, 
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In 1910 and the following years I had under observation a young married 
woman, with chronic splenomegaly, variable anemia and persistent leucopenia, a 
condition resembling splenic anemia, excepting for the occasional slightness of the 
anemia.’ The Wassermann and Pirquet reactions were negative and the advisability 
of asplenectomy was mooted. Her general health, however, was fairly well maintained 
till the end of 1914, when she had three severe attacks of hamatemesis. She died 
in January, 1915. The necropsy” showed that the splenomegaly had been of the 
thrombophlebitic kind and that at the end she had non-suppurative portal vein 
thrombosis. In that case the manipulation connected with an operation for 
removal of the spleen at an earlier date might well have mechanically increased 
the thrombotic process® and have hastened the fatal termination by causing com- 
plete portal vein obstruction. In regard to diagnosis it seems that in a few cases of 
the same nature, as well as in certain cases otherwise clinically of the Banti’s 
disease class, anemia may be (at least temporarily) absent or there may be actually 
slight polycythemia. 

In some cases of chronic lymphatic lukemia, with splenomegaly, it seems that 
the spleen may be removed without bad results, but since, at the Medical Section of 
the Royal Society of Medicine in 1915, I showed an “ instance of long quiescence in 
lymphatic leukemia,‘ I have come to the conclusion that there i is a not extremely 
rare relatively benignant type of lymphatic leukemia, with “ splenic predominance 
in elderly individuals’ (chiefly females), often without great increase in the total 
white cell count (aleukemic lymphadenosis of splenic predominance) ; enlargement 
of superficial lymphatic glands may be slight or absent. The quiescence of the 
leukzemic condition in such cases might be wrongly attributed to splenectomy if 
splenectomy were performed. However, the remarkable case mentioned by Dr. 
J. W. McNee at the Meeting of the Association of Physicians (April, 1929) seems 
to be a real example of benefit derived by removal of the bulky spleen (the superficial 
lymph-glands were not obviously enlarged). Dr. McNee kindly gave me the 
opportunity of examining the patient before the operation. 

Cases of tuberculosis limited to the spleen, or of splenic predominance, must be 
very rare. I have seen only one case in which tuberculous splenomegaly was the 
“presenting symptom.” In March, 1928, my colleague, Dr. E. Schwarz, asked me 
to see a little girl (R. R.), aged 13 years, in whom, after a febrile illness of some kind, 
there was a moderate persistent enlargement of the spleen. Before admission to 
the hospital (namely, since December, 1927) she had had pain and stiffness in the left 
calf (myositis of uncertain nature), which had quieted down. The Wassermann 
reaction was negative. She died from tuberculous meningitis on May 12, 1928, and 
the necropsy showed (besides the meningitis and other evidence of tuberculosis) 
tuberculous abscesses in the enlarged spleen (which was three times the normal 
size) and tuberculosis (with “cold abscess”’) in the left gastrocnemius muscle at 
the site of the previous clinical “myositis.” In such a case it is almost certain 
that splenectomy would have been of no use, on account of the other tuberculous 
foci present. 

I will not add anything to what I have lately said on the question of 

““hypersplenism ” and ‘ ‘ hyposplenism ’ in regard to the question of splenectomy,’ 
nor will I discuss the conditions in which an enlarged spleen may be supposed to 
serve a useful purpose. There is, I believe, no evidence of hypersplenism in ordinary 
cases of splenomegalic polycythemia— Vaquez-Osler syndrome, erythremia— 

1 F. Parkes Weber, Proc. Roy. Soc. Med., 1912, v, (Clin. Sect.) 118. 

2 F. Parkes Weber, ibid., 1916, ix,1. For the account of the post-mortem examination I was indebted 
to Professor H. M. Turnbull. 

3 Moreover, the splenectomy might have temporarily increased the thrombocytes in the blood and 
thus favoured further thrombosis. 

4 F. Parkes Weber, Prac. Roy. Soc. Med., 1915, viii (Sect. Medicine), 28 


5 F. Parkes Weber, ‘‘ Hypersplenism and Hyposplenism, and Splenectomy,” Brit. Med. Journ., 1929 
(i), 766. 
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—but, anyhow, in that condition it is probable that the spleen plays a useful 
part by helping to get rid of superfluous erythrocytes. If any operation is to be 
tried for erythreemia, I suggest that an artificial biliary fistula would be more likely 
to be useful than splenectomy. The latter operation might really be tried in one of 
the rare cases of erythremia associated with chronic, or remittent, or recurrent 
jaundice,’ for, besides relieving the liver, it would probably tend to diminish the 
polycythemia, since anemia can be produced, in dogs, by experimental biliary 
fistula.2 When technically possible it might, perhaps, also be tried in some of those 
cases of lipoid splenomegaly, associated with jaundice, cutaneous xanthoma and 
hypercholesterolsemia °. 

The following concluding remark is only indirectly connected with the subject. 
One occasionally (though extremely rarely) hears of spontaneous rupture of 
an apparently normal spleen. I believe it will turn out that the real cause in such 
cases is some local congenital-developmental structural abnormality of the spleen, 
analogous to the congenital-development arterial defects (with or without actual 
‘‘ congenital ’’ aneurysm) which are now acknowledged to be the usual cause of 
spontaneous intracranial (generally subarachnoid) hemorrhage in otherwise healthy 
children and adults. 


Dr. Knyvett Gordon said: I propose to discuss this question from the point of 
view of the clinical pathologist, and would emphasize the point that in the 
‘medical "’ cases, as distinct from those of tumour, injury, and so on, it is the 
clinical pathologist who has not only to make the diagnosis, but to assist his 
surgical colleague in forming an idea as to the advisability and risks of splenectomy. 

In a paper on this subject which I read recently before the Royal Society of 
Tropical Medicine, I described thirteen cases in which splenectomy had been 
performed for essential thrombocytopenia and six for splenic anemia, and I will 
here content myself with reading the conclusions appended to-that paper :— 

(1) Whenever spontaneous bleeding is present, the spleen should be examined 
and an accurate count made of the circulating blood platelets, together with the 
ordinary examination of the blood, and bacteriological examination of any septic 
foci, and of the urine and feces. 

(2) If the platelets are notably deficient, splenectomy should be performed, 
irrespective of the site of the hemorrhage, or of the size of the spleen, unless the 
case is clearly due to microbic infection. 

(3) Essential thrombocytopenia hemorrhagica is not always associated with 
purpura, i.e., with hemorrhages into or underneath the skin; the bleeding may be 
from internal organs only. 

(4) If the spleen is enlarged, if platelets are not deficient, and if leukemia, 
Hodgkin’s disease and streptococcal infection can be excluded, splenectomy should 
be performed in order to prevent hepatic cirrhosis. 

(5) In any case, splenectomy should not be performed if the blood shows a 
marked leucocytosis. 

(6) Coagulants are useless in hemorrhage of the splenogenic type. 

I am aware that some cases of purpura are of bacterial origin, and the platelets 
are not deficient in number. For some reason, which I cannot explain, splenectomy 
seems to be beneficial, provided that a leucocytosis is not present. Why this should 
be I do not know, but it explains the difficulty that is referred to by the previous 


1 See F. Parkes Weber and O. B. Bode, Polycythwmia, etc., London, 1929, 18. Unfortunately, data 
in regard to blood-cholesterol in polycythemic patients are very scarce. In regard to the blood- 
i og after splenectomy for congenital hemolytic jaundice, compare Widal, L. de Gennes and 

saudat, loc. cit. 

2 On experimental biliary fistula anemia in dogs and the mee connected with it, see Seyderhelm 
and Tammann, Klin. Wochenschr., 1927, vi, 1177, and Zeitschr. f. d. ges. exp. Med., 1927, lvii, 641. 

8 Cf. S. C. Dyke, * YL Fp treme nema Splenomegaly,’’ Journ. Path. and Bact., 1928, xxxi, 178. 
I would here again note that splenectomy appears to raise the blood-cholesterol. 








1514 Proceedings of the Royal Society of Medicine 166 


speakers, in accepting deficiency of platelets per se as an indication for splenectomy. 
These cases are, however, rare, and the more important point is that deficiency of 
platelets is usually an indication for splenectomy in spontaneous hemorrhage, or 
more correctly, hemorrhage by diapedesis, whatever the site of the bleeding may be. 
Heemorrhage into or underneath the skin is not an essential feature of the condition. 

I show on the screen coloured drawings of sections of spleens from: Essential 
thrombocytopenia hemorrhagica ; hematemesis only ; metrorrhagia only ; Henoch’s 
purpura with deficiency of platelets; splenic anzmia—early ; splenic anwmia—late, 
with Banti’s syndrome; experimental streptococcal infection of the spleen. 

Dr. Parkes Weber has pleaded for an estimation of the cholesterol content of the 
blood, in view of his postulation of a defect of lipoid metabolism, but while fully in 
accord with the necessity for further investigation on these lines, I would point out 
that at present we have not a sufficiently reliable method for quantitative estimation 
of the blood cholesterol. The end point is determined by a colorimetric comparison 
of green solutions. The personal error in regard to green colour is very wide and 
variable. Moreover, cholesterin is not by any means the only lipoid. 


Professor R. E. Kelly said: We have been much interested in splenectomy in 
my wards, especially with regard to its effect on the thrombocyte count. I have 
removed the spleen from all the varieties of case mentioned by Dr. Thursfield, 
with the addition, of course, of those due to trauma. On one occasion I opened the 
abdomen on account of internal bleeding and found that the blood was issuing 
from an injury to the splenic vein, and not from a rupture of the splenic pulp. This 
same fragility of the blood-vessels is also seen in many splenectomies. In putting 
on the double clamps when the top clamp is removed the splenic vessels are often 
torn by the sharp edge of the forceps. 

With regard to the incision, I agree with Mr. Walton that the best incision is 
that which has a trarisverse portion. In most cases I use a complete transverse 
incision across both recti, taking no thought as to whether the rectus muscle is 
attached to its sheath or not, but just allowing it to retract completely. This 
makes a large wound, which opens widely if a pillow is placed under the patient's 
back, and so gives free access to the hilum. In a French journal there has been 
described an interesting method of ligaturing the splenic artery through the lesser 
omentum on the upper border of the pancreas. 

With regard to congenital acholuric jaundice, Dr. Parkes Weber has said that 
these patients were sometimes well without undergoing splenectomy, but this is not 
always so. Periods of ill-health may be followed by comparative well-being, and in 
a case of this kind we made the interesting observation that the spleen was always 
large when the patient felt ill, and that it disappeared under the costal arch when 
she felt better. At the operation we found a large spleen showing two adherent 
infarcts, so that it is not always so easy to remove an acholuric spleen as some have 
suggested. : : 

In 40 per cent. of the cases at the Mayo Clinic, cholecystectomy had been 
performed, as it also had been in the case I have described. Of the two scars the 
transverse one is the less noticeable. Most of the research on thrombocytopenia in 
splenic anemia has been done in Liverpool by Dr. Howel Evans and Dr. J. F. 
Galloway. 

The first slide [exhibited] is a composite chart, showing the effect of splenectomy 
on the thrombocytes in four cases. The tremendous rise in thrombocytes is shown ; 
generally they come down on the fourteenth day, though this fall may be delayed 
till the fortieth day. In all these cases of splenic anemia the patients recovered. 

The second slide (see chart) shows another case in a child, aged 11. She was 
very ana@mic, owing to numerous but transient hemorrhages. While she was in 
the medical wards it was possible to get a complete record of the thrombocytes, hoth 
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before and after operation. On the seventy-third day before operation she had 
hematemesis, on account of which transfusion was performed on the seventy-first 
day. Under medical treatment the red cells mounted up to four millions, but during 
the period of the hemorrhages the thrombocyte count remained low. The chart 
shows very clearly the great rise after the splenectomy. 

In another case, that of a woman, aged 63, the great increase is still maintained 
although two months have passed since the operation. On the seventh and 
fourteenth days there was a thrombosis in the veins of the leg. 

This work has been undertaken with a view to elucidating the conditions 
governing post-operative thrombosis. We believe that post-operative thrombosis is 
generally, but not invariably, associated with a thrombocytosis. Splenectomy is a 
safe operation if the thrombocyte count is below 200,000, but is a dangerous one 
when the thrombocyte count approaches 1,000,000. The patient then runs the 
risk of thrombosis in the portal and mesenteric veins. A more recent case of splenic 
anzemia in a man, aged 25, showed a leucocyte count of 4,000 on the morning of the 
operation, but at the time of the operation it had risen to 9,000. From specimens 
of blood taken from the splenic artery and the splenic vein we confirmed Tidy’s 
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observation that the number of thrombocytes in the splenic artery is greater than 


that of those in the splenic vein. In my case the numbers were 197,000 and 153,000 
respectively. That is in a ratio of about 4 to 3. An interesting point was that the 
systemic count taken from a finger puncture was only 90,000. This shows that the 
count varies in the blood taken from different parts of the body. 

What then is the réle of the thrombocytes in post-operative thrombosis in the 
general run of surgical operations? It is obvious that the number of thrombocytes 
does not tell the whole story. There is a hypothesis of the coagulation of blood 
which takes into account an anti-thrombokinase, and I feel convinced that it has 
some truth. In any operation thrombocytes enter the general blood-stream. Intra- 
vascular clotting is prevented by the anti-thrombokinase. If this anti-factor is 
lacking, or if the thrombocytes are in great excess, post-operative thrombosis 
supervenes. 


Dr. P. H. Manson-Bahr said he welcomed this opportunity of discussing the 
questions of splenomegaly and splenectomy, as there was much to be learned from the 
point of view of tropical medicine. Methods such as described by previous speakers were 
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now being adopted in the study of the many tropical diseases in which splenomegaly 
was an outstanding sign. Especially was this the case with the condition known 
as Egyptian splenomegaly, to which only passing reference had been made. This 
had been.proved to be a visceral infection with the parasite known as Schistosoma 
mansoni. The eggs were deposited in the viscera, especially in the liver, mesentery 
and intestinal wall, leading to cirrhosis of the liver. The spleen became only 
secondarily enlarged, and it was curious that the eggs were less commonly found in 
the spleen than elsewhere. Possibly then the splenomegaly was a compensatory 
effect of liver cirrhosis. The blood changes greatly resembled those in splenic 
anemia, though the changes in the thrombocytes had not been worked out as yet. 
Removal of the spleen appeared to cure the condition and to check the cirrhosis of 
the liver. The parasite, of course, could be extirpated by antimony tartrate 
injections, but this alone did not cure the condition. Much had yet to be learned 
from aa intimate study of this splenomegaly which occurred throughout Africa and 
South America wherever Manson’s schistosome occurred. He had had experience 
of splenectomy in malaria: that it did not remove the source of the disease was 
certain, because relapses occurred afterwards. No one had yet had the audacity to 
perform splenectomy in kala-azar, although in advanced cases of this disease 
cirrhosis of the liver with ascites supervened. Unfortunately, he (the speaker) had 
had two of these cases which had proved fatal. 


Sir Holburt Waring said that one question was suggested to him by a 
statement made by Mr. Walton in connexion with enlarged spleen, such as met with 
in the Egyptian disease referred to. Mr. Walton had said that many adhesions 
were present, and that before dealing with the adhesions he would ligature the 
vessels of the spleen. When he, Sir Holburt, was in Egypt he had had the oppor- 
tunity of removing these large spleens, and from what he had seen in his operations, 
and from what he saw as regards the operations done by others, it was not often 
feasible to get at the splenic vessels and ligature them before dealing with the 
adhesions. A better method was to break down rapidly all the adhesions which 
fixed the spleen to the under surface of the diaphragm, and then to open the lesser 
peritoneal cavity to the left of the stomach, and attack the vessels. In that way it 
was easier to avoid the tail of the pancreas. In the early days of the operation in 
Cairo, the surgeon, in many cases, cut across the tail of the pancreas because he had 
not laid open the lesser cavity of the peritoneum and thus ensured a good exposure 
of the splenic vessels in the region of the hilum. When, a few months ago, he 
was in Cairo, he found that surgeons had benefited by experience, and were tackling 
spleens in that way, so that there were no further cases of fistula. 


Dr. Thursfield (in reply) said that the general trend of the discussion had 
encouraged him in the views which he had put forward, that the main line of 
advance in the future of splenectomy was in the direction of preventative splenectomy 
in cases of cirrhosis of the liver. The cases mentioned by Dr. Manson-Bahr were, 
of course, somewhat remote from the types met with in England, yet Dr. Manson- 
Bahr seemed to think that there was some evidence in those cases that splenectomy 
stayed the progress of cirrhosis. So far as that went, it lent support to his 
(Dr. Thursfield’s) plea for consideration of splenectomy in the cases of cirrhosis, 
often obscure in origin, in this country. 

He had been much interested in the facts recorded by Professor Kelly, and 
though still unprepared to accept the rédle assigned to the thrombocytes by their 
more ardent advocates, he considered that much further knowledge about these 
bodies was required. He believed in splenectomy in cases of chronic recurrent purpura 
not only when the thrombocytes were few but even when they were present in normal— 
or even in large—numbers. He would like to be assured that the rise in thrombo- 
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cytes which admittedly followed splenectomy, was not a phenomenon which followed 
any severe operation, for instance, nephrectomy after severe hematuria. 


Mr. A. J. Walton, in reply, said that the discussion had shown a remarkable 
agreement. He was interested to hear what Dr. Hurst said about the question of 
investigation of cases of obscure hemorrhage, but he agreed with Dr. Parkes 
Weber that ‘ hemorrhagic diathesis”” might include a large number of conditions. 
At the last meeting of the Hunterian Society, Mr Sheen had discussed the question 
of splenectomy, and had quoted two cases of Banti’s disease in which gastro- 
enterostomy had been performed; he (the speaker) had had a similar experience. 
In one of his cases of Banti’s disease, the patient had had profuse hamatemesis from 
splenic anemia, and had had gastro-enterostomy performed elsewhere. So that one 
must consider not only the question of thrombocytopenic purpuras, but that of 
many other conditions, in every case of severe hemorrhage in any part of the body. 

Dr. Parkes Weber had raised a point about acholuric jaundice, laying stress on 
the undesirability of performing splenectomy in cases of the milder congenital type. 
That was true. He had known a case in which the patient had reached adult life, 
having had no trouble beyond transitory jaundice. But there were others in which 
several members of the family were affected. Some of the elder members had not 
heen operated upon and the disease had been fatal. For the younger members of 
such families he had advised splenectomy with satisfactory results. The last case 
of acholuric jaundice upon which he had operated was of that type. Several of the 
elder members had died from the disease, and for the last girl in the family he had 
urged operation, because of the fatal results in the case of the other members. She 
had made a complete and absolute recovery after splenectomy. 

Another important point, on which not enough stress was laid, in regard to acholuric 
jaundice, was that although there was not, as a rule any bile in the urine, and 
there was bile in the feces, in a large proportion gall-stones were present, and led to 
obstructive jaundice. If one operated on account of gall-stones and found that the 
calculi in the gall-bladder or in the common duct were of the pigment type, one must 
always consider the possibility of the case being one of acholuric jaundice. 

Dr. Parkes Weber had spoken of thrombosis in splenic anemia. He (the speaker) 
did not know what was the general medical view to-day; but many were of the 
opinion that splenic anwemia, as a disease, did not exist—that it was a condition 
which, in most cases, was dependent on a primary thrombosis of the splenic vein. 
In the seven cases, which he had mentioned, in which the liver had been affected 
when he had operated, two of the three deaths were the result of diffuse thrombosis 
of the mesenteric vessels. Still, he did not think one could argue that because there 
was a thrombosis of the splenic vein, a spreading thrombosis would occur. Operation 
should be performed in the early days when thrombosis was limited to the splenic vein. 
One was then more likely to prevent spread of it to the rest of the portal system. 

He was interested also in what Dr. Manson-Bahr had said about the effect of 
the spleen upon the liver. The view had been advanced that a toxin came to the 
spleen, and that when it reached that organ it was altered in character. He was not 
convinced that, because there was a change in the spleen, causing cirrhosis of the 
liver, the reverse was true, and that the spleen should be removed in every case of 
cirrhosis of the liver. 

In looking through the literature he had several times encountered the suggestion 
that, because splenectomy was justifiable in certain selected cases of miliary tubercle 
and syphilis, therefore it was justifiable in cases of kala-azar. But he could not find 
a record of a case in which it had been performed, though there were oblique 
references to it. 

With regard to the point mentioned by Sir Holburt Waring, he (the speaker) did 
not suggest that it was best to attend to the hilum before the adhesions in Egyptian 
splenomegaly ; he had been referring to Banti’s disease. 
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MEETING HELD AT THE CHILDREN’S HOSPITAL, NOTTINGHAM, JUNE 22, 1929. 


Two Cases of Joint Changes.—J. Winkie Scort, M.D.—(I) M. M., girl, 
aged 17 years. 

History.—Mother states that patient and a sister four years older began to 
“grow wrong” at about the age of 4 years, showing swelling of fingers, wrists, and 
knees and delayed growth in height. Patient had diphtheria when 2 years old; no 
other illness; no pain or deterioration in health while joint changes were developing. 














Fic. 1.—Joint changes. Expansion of bone at interphalangeal joints. (Dr. Wilkie Scott’s 
first case.) Similar changes are seen in the hands in Case II. 


Present Condition.—Stunted, with short trunk; kyphosis and compensatory 
lordosis. Expansion of bone at interphalangeal joints (fig. 1). Swellings of wrists, 
elbows and knees. Limitation of movement in all these joints and also in hips. 

There has never been fluid in the joints, and the lesions have not been progressive 
for some years. Can cycle and play games. No anemia, no enlargement of spleen 
or of glands and no obvious septic focus. Wassermann reaction negative. 

X-ray Appearances.—Marked flattening of vertebre with irregularity of upper and 
lower surfaces and lipping suggestive of softening and compression (fig. 2). Double 
coxa vara with mushrooming of head of femur and lipping of acetabulum (fig. 3). 
Lipping in knee- and ankle- joints. Appearance suggests that lipping is secondary. 
Heads of phalanges appear large; no definite arthritic changes in fingers. 
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(II) T. M., aged 21 years, sister of above patient. In her case there is also 
striking disproportion between the short upper arms and the forearms (fig. 4). No 
history of similar condition in parents. 

Patient had whooping-cough at the age of 2. At about the age of 4 or 5, she 
began to © grow wrong’’—swellings appeared in fingers; upper arms did not grow 
after age of 4 years. At age of 9 or 10 difficulty in walking; no growth in height 
after age of 10 or 12. There was no pain in the joints and she did not appear ill 
whilst these changes were taking place. Patient is stunted with short trunk. 
Marked shortening of upper arms. 




















Fic. 4.—Joint changes. Shortening of upper arms. (Dr. Wilkie Scott’s second case.) 


Swelling of extremities of phalanges at interphalangeal joints and, to a lesser 
extent, at metacarpo-phalangeal joints (fig. 5). Limitation of movements of wrists, 
elbows, shoulders, hips, knees, and ankles. No abnormality in urine. No sign of 
visceral disease. Intelligence good. No abnormality in sexual development. 

The condition in these two cases is probably a generalized disturbance of bone 
growth—a chondro-dystrophy, affecting the vertebre and the ends of the long bones 
with expansion, softening and compression, and secondary arthritic changes (figs. 6 
and 7). 

In contrast to achondroplasia, the shortening is most marked in the trunk‘ and 
the limbs are, relatively, of good length except in the humeri in Case IT. 
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Swelling of ends of long bones. 


Joint changes. 
(Right humerus.) 


6. 


Fic. 


(Dr. Wilkie Scott’s second case.) 


(Right hand) swelling of phalanges. 


5.—Joint changes. 


FIG, 
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Fic. 7.—Joint changes. (Dr. Wilkie Scott’s second case.) 


Four Cases of Acute Suppurative Arthritis of Hip-joint.—F. Crooks, 
F.R.C.S. 

I.—J. M., boy, aged 7 years. 

History.—July 11, 1928.—Tonsillitis two months ago. Pain in left hip four 
days. 

Condition on Admission.—Looked very ill. Temperature 100° F. Pulse 128; 
complained of pain in left leg. Marked tenderness over hip-joint ; leg held rigid— 
slightly flexed. 

Operation (same day).—Joint opened and drained. Limb put on extension in 
abduction. 

October 20, 1928.—Head of femur removed as a sequestrum. Limb fixed in 
plaster in abduction. 

Present Condition.—Still in plaster. 

II.—A. D., boy, aged 24 years. 

History.—-November 8, 1927.—Sudden onset of pain in left leg five days 
previously. 

Condition on Admission.—Looked very toxic. Temperature 104° F. Pulse 144. 
Left leg flexed. Hip movements limited. Marked tenderness and swelling in region 
of great trochanter. 

Operation (same day).—Opening into great trochanter and along neck of femur. 


Pus found. Epiphysis separated and was ultimately absorbed. Femur in plaster 
in abduction. 


Present Condition.—Joint lax. 
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III.—P. H., girl, aged 8 years. 

History.—January 17, 1928.—Pain in right hip for five days; vomited during 
last two days. 

Condition on Admission.—Fretful. Temperature 101° F. Pulse 128. Right 
hip flexed. Movements limited and painful. 

January 18, 1928.—First seen. Hip-joint opened and drained by anterior incision 
Culture ; Staphylococcus aureus. 

















Fic. 1.—Acute suppurative arthritis. (Mr. Crooks’ third case.) 


October 9, 1928.—Sinus persisting. Head of femur removed as sequestrum. 
Limb put in plaster in abduction. 
Present Condition.—Ankylosis of hip-joint. 


IV.—L. H., boy, aged 2 years and 7 months. 

History.—February 1, 1929.—Pain in region of right hip for one week. 

Condition on Admission.—Looks ill; fretful. Temperature 100-6° F. Pulse 120. 
Right hip flexed. Movements limited and painful. Definite tenderness over joint. 

Skiagram.—Intra-articular space increased. 

February 1, 1929.—Operation.—Anterior drainage of hip-joint. Extension 
applied to limb. 

- May 10, 1929.—Soundly healed. Extension off, movements permitted. 
Present Condition.—June 6, 1929.—Movements of hip-joint fairly good. 


In the series the age varied from 24 to 8 years, and the duration of the illness 
before the cases were sent to hospital, from 4 to 7 days. 

The outstanding clinical features were, the extreme toxic appearance, the high 
temperature and rapid pulse, the fixation of the hip-joint by muscle spasm, and the 
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very definite localized tenderness on slight pressure over the joint. This last point 
is the most important in considering the differential diagnosis. The skiagrams 
showed an increase of the intra-articular space. 

The operation should be performed as early as possible. In these four cases an 
anterior incision was made, the capsule was opened freely and a small rubber drain 
was put into the joint. An extension was applied and the limb was fixed in abduction. 
In three cases the head of the femur became a sequestrum and was removed—the 
result being somewhat of a flail joint in two cases and ankylosis in the other. In the 
fourth case the head survived, and the joint is stable and has a good range of 
movement. 

An early diagnosis must be made in these cases and free drainage performed at 
the earliest time possible. 


Two Cases of Chronic Hyperplasia of Right Upper Jaw.—H. BEL. 
TAWSE, F.R.C.S. 

I.—M. M.., girl, aged 15 years. 

History.—June 13, 1925.—Swelling of right upper jaw for twelve. months. 
Slowly increasing. Hard, rounded swelling of maxilla—no nasal obstruction. Palate 
normal. Naso-pharynx clear. Proof puncture through inferior meatus unsuccessful. 

Skiagram showed uniform density of body of superior maxilla. 

July 15, 1925.—Exploratory operation through canine fossa—apparently normal 
cancellous bone scooped out with sharp curette—no maxillary antrum found. 
Attempt made to reduce deformity as much as possible. 

Pathological Report.—Dense network of bony trabeculae. Many osteoblasts and 
a few osteoclasts. No sign of inflammatory reaction or malignant disease. 

Present Condition.—J une 1, 1929.—Nofurther growth of bone during last four years. 

[I.—S. L., boy, aged 9 years. 























Fic. 1.—Chronic hyperplasia of right upper jaw. (Mr. Bell Tawse’s second case.) 
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History.—Twelve months ago sustained a blow on the right upper jaw. Swelling 
and discoloration followed. Swelling increased and became hard. First seen 
December 17, 1928. General enlargement of anterior surface of upper jaw 
extending into zygoma. Bulging of inner wall of antrum into nasal cavity. Naso- 
-pharynx clear. 

Proof puncture through inferior meatus unsuccessful. Trocar would not penetrate 
bone. 














Fic. 2.—Hyperplasia of upper jaw. (Mr. Bell Tawse’s second case.) 


Skiagrams (figs. 1 and 2).—Right superior maxilla and zygoma show increased 
density due to osteitis. Bone projects into right nostril. No sign of malignancy. 

Exploratory operation through canine fossa revealed the same conditions as in 
the previous case. No sign of antrum, which is apparently obliterated. 

Pathological Report.—Normal bone tissue. 


Splenic Anemia with Hzmatemesis.—J. WILKIE Scott, M.D. (shown 
by R. E. M. PILCHER, M.B.).—E. B., girl, aged 12 years. 

History.—Apparently healthy until March 9, 1929, then had an attack of 
hematemesis and ? epistaxis repeated following day. 

March 11, 1929.—Admitted to hospital on account of severe hematemesis with 
profound collapse. Transfusion (400 c¢.c. citrated blood). Liver slightly enlarged 
and spleen palpable 1 in. below costal margin. March 15.—Spleen enlarged, reaching 
almost to umbilicus. No ascites till March 17, then rapidly increasing. Still has 
numerous small hematemeses. 

April 19.—Paracentesis; 4 pints clearfluid removed. Still very ill. Had occasional 
vomiting, and could not take food. April 14.—-Transfusion (600 c.c. blood). 
General condition improved. Paracentesis; April 23, 8 pints; May 13, 11 pints. 
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Spleen less enlarged now and no free fluid in. abdomen. Moderate pyrexia 
throughout. Blood-counts have shown leucopenia and diminished platelets. 

Wassermann reaction negative. Van den Bergh’s reaction negative. Fragility 
of red blood-cells normal. 

Since the Meeting.—Spleen weighing 23 oz. was removed and patient discharged 
well. 

Three Cases of Chronic Pyuria with Congenital Abnormalities.— 
J. LLEWELLYN DAVIES, F.R.C.S. 

I.—K. J., boy, aged 6 years. 

History.—Recurrent pain in right loin; urine contained pus and streptococci ; no 
pyrexia, general health good. Condition persisted in spite of treatment for months. 

Skiagram showed large left kidney. 

Cystoscopic examination showed cystitis with cedematous red right ureter with no 
efflux. Left pyelogram: normal. Right pyelogram: catheter arrested by stricture, 
beyond that there was the shadow of a distended ureter. 

Operation.—Removal of hydronephrotic kidney and enormously distended ureter. 
Stricture of pelvic ureter found, probably congenital. 

II.—D. B., boy, aged 13 years. 

















Fic. 1.—Chronic pyuria with congenital abnormalities. Right pyelogram is normal, the 
blurring being due to respiratory movements while under the anesthetic. On the left side the 
catheter is seen coiled up in an enormously dilated ureter, the lower portion of which is filled 
with the pyelographic medium—sodium iodide solution. (Mr.J. Llewellyn Davies’ second case.) 


History.—Recurrent pain in left loin; urine contained pus and streptococci 
persistently. 
Cystoscopic examination showed chronic cystitis, swollen left ureteric orifice, 
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scanty efflux of pus, none of dye. Right pyelogram normal, left catheter seen coiled 


round in enormously dilated ureter. 

Operation.—Removal of kidney and ureter; constriction and kinking 2 em. from 
bladder were found, probably congenital. 

III.—C. A., boy, aged 10 years. 

History.— When aged 8 was seen with history of vomiting, headache, abdominal 
distension and nocturnal enuresis. Undersized and pale. Bladder felt up to umbilicus, 
emptied by catheter, no obstruction. By coaxing could be made to pass urine but 
there were 30 oz. residual urine. No. 9 catheter passed easily. Urine contained 
pus and streptococci. Blood-urea 44 mgm. per 100 c.c. 














Fi1G.2.—Chronic pyuria with congenital abnormalities. Right uret-rogram. The pyelographic 
medium has passed from the bladder through the widely open ureteric orifice and filled the lower 
part of the enormously distended and very tortuous ureter. The left ureterogram is similar. 


(Mr. Llewellyn Davies’ third case.) 
Skiagram of bladder negative; skiagram taken after barium enema showed 
dilated colon. 


Cystogram showed both ureters to be tortuous and very dilated. 
Cystoscopy.—Sacculated bladder with chronic cystitis; enormously dilated 


ureteric orifices. 
Operation.— Bladder opened ; catheter passed through internal meatus easily but 
met obstruction at junction of penile and membranous ureter, probably valvular fold. 
Present condition of patient has changed little in two years, blood-urea now 61; 


urea concentration, highest yield 0:8 in the third specimen. 
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Abnormality of Mesentery (?)—J. WiLkIE Scott, M.D.—I. G., girl, aged 
6 years. 

History.—Since infancy has suffered from very severe attacks of abdominal pain, 
one or two a month. Seen in severe paroxysm lasting nearly two hours. Appendix 
removed a year ago; no effect on attacks. 

Skiagram.—After bismuth meal and enema, negative, but, when repeated, 
appearance suggested abnormal position or mobility of large bowel. 

No definite physical signs. 

Photographs sometimes show sigmoid flexure in normal position and sometimes 
displaced to right. 

Lesion of Neck of Femur.—F. Crooks, F.R.C.S.—C. K., boy, aged 4 years. 

History.—No accident. Limp for six months. Family History—Mother has 
phthisis. 














Lesion of neck of femur. (Mr. Crooks’ case. 


First seen May 17, 1929. Complained of pain in right hip previous week. 
Walks with a limp, pelvis tilted. Right great trochanter prominent and raised. 

Right Hip.—Abduction and rotation much limited, extension slightly so. Flexion 
normal. Shortening, % in. 

The clinical picture in this case suggested a slipped epiphysis. The skiagram 
shows a definite erosion of the neck of the femur, with upward displacement of the 
diaphysis. I consider the condition to be a mild infective osteomyelitis rather 
than a tuberculous lesicn. I propose to fix the limb in a plaster spica in full 
abduction. 


Two Cases of Growth on Clavicle—F. Crooks, F.R.C.S.—(I) July 14, 
1928, G. 8., aged 13 years. 

History.—Three months ago swelling noticed at inner end of left clavicle. 

Condition on Admission.—A swelling the size of a duck’s egg at inner third of 
left clavicle; hard, smooth, fixed and tender. Skiagram suggests chronic osteo- 
myelitis rather than new growth. Wassermann reaction, negative. 
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Operation.—July 31, 1928, inner half of clavicle and articular surface of sternum 
excised. Bone graft from fibula inserted. Fixed in plaster. Report: fibroma. 
Present Condition.—Good function. 


(II) R. D., girl, aged 4 years 4 months. 

History.—August 18, 1926. Swelling of right clavicle for “some months,” 
getting larger. History of a fall on shoulder a year ago. 

Condition on Admission.—A swelling the size of a duck’s egg involving the inner 
third the of right clavicle; firm, slightly tender. 























F13. 1.—Growth on clavicle. (Mr. F. Crooks’ second case.) 














Fia. 2.—Three years after operation for growth on clavicle. 
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Operation.—August 24, 1926. Complete resection of inner half of clavicle. 
Articular surface of clavicle left. Bone graft from fibula inserted. Arm in plaster 
for three months. 

Pathologist’s Report—Sarcoma. 

Present Condition.—Function normal. 

The chief point of interest in these two cases is the extremely good function 
obtained after an extensive resection of the clavicle. There is no disability resulting 
from the operation. In both cases the graft was taken from a fibula. The skiagrams 
show complete restoration of the clavicle and of the gap in the fibula. Although 
the pathologist reported one growth as a sarcoma, I consider that the skiagrams 
and the clinical appearance suggest a myeloma. 

Hypertrophy of Leg.—J. WILKIE Scott, M.D.—J. G., boy, aged 2 years. 

History.—Second child, no abnormality in family. Disproportion of limbs 
present sinee birth. 
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Hypertrophy of right leg. (Dr. Wilkie Scott’s case.) 
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Present Condition.—Cireumference of right thigh 117? in., right leg 9% in. 
Circumference of left thigh 10 in., left leg 8 in. Bones of right limb much thicker 
than those of left. No difference in length. Large superticial nevoid areas in 
buttocks, thigh and leg; small nevi on nose, cheek and elbow. Pitting on pressure 
has never occurred. Function good. 


Congenital Short Neck.—J. Winkie Scott, M.D.—Infant, aged 16 
months. (?) case of Kleppel Feil’s disease. Head fixed low between the shoulders. 
Scapule small, high and fixed. Trapezii stand out as ridges. Skiagram shows 
close-set cervical vertebre with (?) prolonged transverse processes. Small, poorly 
nourished, mentally deficient ; cleft palate, no teeth ; can only take liquids. 








Fic. 2. 
Fics. 1 and 2—Congenital short neck. (Dr. Wilkie Scott’s case.) 
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Fic. 3.—Congenital short neck. 














Fic, 4.—Congenital short neck, 
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The following were also shown :— 


By J. Winkie Scott, M.D.—(1) Spinal muscular atrophy. (2) Amyotonia. 
(3) Splenomegaty, anemia, and late rickets. (4) Specimen of worms causing intestinal 
obstruction in child aged 2 years. (5) Hirschsprung’s disease. (6) Renal dwarfism. 
(7) Intestinal infantilism. (8) Oxycephaly. (9) Hysteria. 


By A. Gorpon, M.B. (for W. T. Row, M.D.).—Diaphragmatic hernia. 


By S. A. S. MALKIN, F.R.C.S.—(1) Recurrent dislocation of the patella. 
(2) Anterior poliomyelitis: group of cases to show results of treatment. 


By F. Crooks, F.R.C.S.—Brodie’s abscess. 














Section of Dermatology. 


[June 20, 1929.} 


CASES. 


Blastomycosis.—M. SyDNEY THOMSON, M.D.—Miss N. B., aged 22, first 
seen May 15, 1929; referred to me by her own doctor in the country as a case of 
lupus vulgaris which had not reacted to treatment. On examination, a condition 
was found suggestive of tuberculosis verrucosa cutis, but having one or two peculiar 
features about the lesions. 

Patient states that she had suffered from no skin trouble until three years ago, 
when she had a dental abscess in the right lower jaw. This burst through the skin, 
and was sueceeded by a swelling below the left eye. This latter lesion gradually 
softened and decreased in size until some eighteen months ago, when a sinus 
appeared on the left side of the neck. Ultra-violet rays were then given locally. 
The patient had tuberculin injections. Shortly after treatment was begun, a small 
“ pimple” was noticed on the left side of the nose. Gradually, healing with hyper- 
trophic scarring took place in all the lesions. In February; 1929, however, the 
eruption reappeared on the cheek and nose, and has extended ever since, in spite of 
all forms of treatment. 

When I saw her, the submandibular gland was swollen and inflamed. There was 
an ulcer below the left lower lid, of the size of a threepenny-piece and heavily 
crusted over. The edge was clearly defined, removal of the scab showing it to be an 
eighth of an inch in width and made up of closely packed papillomatous processes. 
Much pus was extruded from the centre of the ulcer, leaving an ill-defined hole of the 
size of a hazel nut. Scattered over the face were four or five small scabs, which 
covered tiny papillomata and pus in each area. The nose was grossly swollen and 
covered with large crusts. The anterior nares contained scabs, pus and papillomata, 
the passage of the left nostril being entirely occluded. 

At first it seemed that the whole condition was a pyogenic papillomatosis, and, 
accordingly, frequent fomentations with 1 in 4,000 perchloride of mercury were 
ordered, together with tincture of perchloride of iron internally. At the end of a 
fortnight it was evident that the condition was spreading, although the whole was 
now much cleaner, and the ulcer beneath the eye had completely healed. 

In the meantime Dr. East had examined the patient and reported mitral stenosis 
only, there being no physical signs or symptoms referable to tuberculosis. Mr. Negus 
had investigated the nasal condition, and was convinced that the state of the 
mucous membrane was not tuberculous. The Wassermann reaction was clearly 
negative, whilst a von Pirquet test was positive and unaccompanied by any focal 
reaction. 

Blood-count.—Red cells, 4,992,000 per c.mm.; hemoglobin, 90%; colour index, 0-91. 
White cells, 8,400 per c.mm. Differential: Polymorphonuclears, 61+6%; eosinophils, 2% ; 
lymphocytes, 34:8%; large hyaline mononuclears, 1-6%. 

In view of these facts, and in the absence of any improvement under treatment, 
the possibility of blastomycosis was considered, but as the lesions were now very clean, 
it was difficult to obtain any pus. The specimens contained some blastomycetic 
bodies which were seen after careful search. The smears and cultures, which had 
been taken in the first place, had yielded staphylococci only and had not been 
specially investigated. 

A piece of material was also excised from below the eye. Efforts to obtain 
a culture have not yet been really successful. 

Administration of potassium iodide was begun five days ago, and the dose 
has been gradually increased. Already there is very definite improvement; the 
papillomatous processes are flatter and less distinct, and the patient herself has 
volunteered the statement that she can now breathe to some extent through 
the left nostril for the first time in two months. 

Oct.—DERo. 1 
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Discussion.—Dr. J. A. DRAKE said that at first both Dr. Thomson and himself had 
thought that this was a case of lupus, but on closer inspection of the lesions, it appeared to be 
unlikely that they were due to that condition. Further, the history did not accord with that 
of lupus; the lesions had appeared during the period of the last four months—a very short 
time for the development of lupus of such extent. 

Dr. J. M. H. MacLeop (President) said that most Members would agree that the 
histology in this case fitted in with that of blastomycosis. It was interesting that the history 
was a repetition of that of Gilchrist’s original case at the Johns Hopkins Hospital. That 
case had at first been regarded as one of lupus, and efforts had been made to find tubercle 
bacilli. Instead of cultures of tubercle bacilli, a mould was obtained which proved to be 
a yeast, and this was subsequently found to be pathogenic. 

Dr. F. PARKES WEBER said that perhaps it would be worth while to take a radiogram of 
the hands, to see whether the phalanges showed the little clear spaces characteristic of lupus 
pernio; the possibility of that condition suggested itself by the appearance of the face. 

Postscript.—Radiography reveals no bony changes. It is hoped to publish the 
case in greater detail later—HM. S. T. 


Von Recklinghausen’s Disease.—A. M. H. GRAY, M.D.—This patient is a 
boy, aged 15, who, apparently, has had this eruption ever since he was a baby. We 
could not ascertain the exact history, but as long as he can remember he has had 
pigmentary spots and tumours over the body. The most striking features are the 
neurofibromata ; the median and ulnar nerves on both sides are enormously enlarged, 
and show nodules all the way down. The median nerve can be traced to the wrist, 
and the ulnar nerve almost equally well. I have not previously seen a case in which 
the nerves were picked out in this extraordinary way. Curiously, the boy has no 
symptoms, in spite of this nerve involvement, and he has no pain unless very 
definite pressure is exerted on the nerves. He has the three classical features of 
the disease: molluscous tumours (not very large), neurofibromata on the nerve-trunks, 
and patches of pigmentation on the trunk, neck and back. 

There is no history of any similar condition in the family, so far as we can 
ascertain. The boy’s mental condition is not abnormal. 


Discussion.—Dr. A. WHITFIELD said that he had had a rather unusual number of 
these cases, but he only remembered two in which there had been mental deficiency. 
In one of these the patient had general mental defect; the other patient had been under the 
care of the late Sir Malcolm Morris, and had appeared to be mentally normal until late in life 
when, possibly owing to a tumour on the brain, hemiplegia had developed. 

He (the speaker) had carried out microscopical examinations on these cases many years 
ago; the histology was very interesting. He had submitted the specimens to Dr. (now 
Sir James) Purves-Stewart who had pointed out that there were actually newly growing 
nerve fibrils in the tumours. 


Dr. S. E. DORE said that though he had seen a good many of these cases, he did not recall 
one in which there had been definite mental deficiency or mental symptoms. Perhaps 
obviously mental cases were not brought to the dermatologist. He did not remember having 
seen a case quite like that now shown by Dr. Gray, with the nerve trunks so evidently 
involved and so large. In a case of plexiform neuroma seen with him by Dr. Parkes Weber, 
the nerve trunks had been very large, and there had been definite pain. In many of the 
cases that he had seen, no family history of the condition had been obtainable. 

An American dermatologist had observed that in a large number of these cases the 
patients had curvature of the spine. 


Acquired Epidermolysis Bullosa (?)—G. B. Dow.inc, M.D.-—Patient, 
male, aged 18. 

History.-—Three years ago blisters began to develop, chiefly about the ankles, 
but later on in other parts of the body, each lesion beginning as a small bulla, 
enlarging, breaking down and frequently becoming secondarily infected and ulcerated. 
The lesions heal, leaving scars. They give rise to no irritation but are rather painful 
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when they break down. They are found chiefly about the knees, ankles, extensor 
aspects of legs, hands, extensor aspects of arms and forearms, elbows, buttocks, and 
there are a few on the ears. The thighs, abdomen, and back are free. 

There is no family history of epidermolysis bullosa. The patient is healthy in 
other respects. The Wassermann reaction is negative. 

Diagnosis.—? Acquired epidermolysis bullosa. 

Postscript.—A suggestion that the lesions might be artefacts has been considered, 
but I am not of that opinion. Since the case was shown, the question of artefact 
has been tested in the following way. The legs have been bound up in Unna’s 
dressings for two successive weeks; after the first week several fresh bulle were 
found beneath the dressing. The observation was repeated with the same result. 
It was noted that the dressing had not been tampered with in any way.' 


Hypertrophic lichen planus.—G. B. DowLInG, M.D.—Patient, male, aged 82. 
Has suffered from this condition on the legs for many years. 

He was originally under the care of Dr. Pernet, who treated him with X-rays 
without producing much improvement. j 

He was recently referred to me by Dr. J. A. Butler on account of an apparently 
epitheliomatous ulcer, which had developed during the past eight or nine months on 
the largest plaque of lichen planus. 

Postscript.—A section subsequently made shows that the ulcer was papillo- 
matous and not malignant. 


Acquired Ichthyosis.—E. G. GRAHAM LITTLE, M.D.—The patient is an 
Englishwoman, aged 24, living in Brussels. The history is as follows: Six years 
ago, at the Radium Factory in Brussels, she took up work which involved handling 
radium needles. After three months of this occupation, the skin of the fingers began 
to peel, and she was consequently transferred to another part of the same factory 
where actual contact with radium was not required. She remained in this factory 
during the next three years. 

During this period she became subject to boils, and was sent by her doctor to 
undergo an arsenical “cure” at La Bourboule for three weeks. Fourteen days 
after she returned from La Bourboule, herpes developed, but her general health 
seemed better, although the boils continued to form for some time. In the following 
year she underwent a second “cure” at La Bourboule. This was completed in 
July, 1928. 

At some time intermediate between the two courses the present condition began 
to be noticed, and has remained ever since. Nearly the whole body, including the 
scalp, shows a finely sealy eruption, not unlike ichthyosis. There is general enlarge- 
ment of glands, notably in the axille, and the patient complains of a feeling of 
excessive dryness and absence of sweating. 

There have been no boils for about eighteen months. There is no exudation at 
any time. The hair of the scalp (which is uniformly scaly) is markedly thinned. 

A fellow worker with the patient in the same factory, and under the same 
conditions, has suffered from boils. Whether a “ radium atmosphere” can be held 
in any way responsible for the persistent furunculosis is difficult to say. 

The clinical diagnosis which I suggest is acquired ichthyosis. 

The condition has resisted every form of treatment, carried out under distin- 
guished medical advice in Brussels, since its inception. 

Discussion.—Dr. H. C. SEMON said that three days ago he saw a patient who had had no 
less than 4 grams of radium applied externally, and some internally, for carcinoma of the 
cervix uteri. A month previously, as a result of the radium applications, a severe dermatitis 
had developed on the buttocks and abdomen. It was an entirely localized dermatitis. 
He (the speaker) did not think that in Dr. Graham Little’s case the filling of the needles was 
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responsible, because the dermatitis was generalized over the scalp and face ; he considered 
that it was a seborrheic manifestation. In the future, however, dermatologists would be 
called upon to treat cases of dermatitis resulting from radium applications. In the case to 
which he had referred, the patient had been told that the dermatitis would disappear in a 
few months, and this was happening. He had not previously known that radium applications 
would produce a generalized dermatitis, with such severe pain; this patient had had sleepless 
nights, and morphia had to be administered 

Dr. A. M. H. GRAY said he too thought that the general eruption could not have been due 
to the radium, as the fingers, which came into most contact with the radium, were normal 
in appearance and sweated normally. It was, he considered, a case of arsenica] dermatitis ; 
he gathered that the patient had been having arsenic in considerable quantity. 
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[April 19, 1929] 
Giant Cell Tumours of Bone and their Radiological Diagnosis. 
By 8S. GILBERT Scott, L.R.C.P., M.R.C.S., D.M.R.E. 


CONFUSED terminology, combined with an unsettled pathological classification 
of bone disease and bone tumour, adds difficulties to an already complex subject. 

Consequently it is necessary to preface my paper with a brief explanation as to the 
terminology used. The subject under discussion is a bone tumour known by various 
names—myeloma, myeloid sarcoma, giant-cell sarcoma, innocent central tumours, 
benign giant-cell tumours. The time has come when an attempt should ke made 
to clarify the terminology of at least some of the more straightforward bone tumours. 

An effort in the right direction is the establishment, in America, of a registry of 
bone sarcoma. 

After perusal of a book recently published by Kolodony, describing the first 
efforts of this registry, I must confess to an increased confusion, at the same time 
realizing that any readjustment of ideas must necessarily lead to such temporary 
confusion. A reference to myeloma in this registry will find described the condition 
known in this country as myelomatosis, or multiple myelomata, of quite a different 
pathology, to which I will refer again. 

‘ Giant-cell endosteal tumour” is, without doubt, the better term describing 
these single tumours, which arise endosteally and not from the marrow elements. 
The tumour was first described by Nelaton in 1851. 

Microscopically, it is distinguished by the presence of a number of giant-cells of 
the epulis type loosely embedded in a fibroblastic stroma. 

Although giant-cells are met with in any form of sarcoma, this particular type of 
tumour shows these myelogenous giant-cells in large numbers, while the peculiar 
structure and interlacing arrangement of the cells has been put forward as a possible 
reason why the breaking away of individual cells, with the formation of metastases, 
is of rare occurrence. I believe that only four cases of indisputable metastases have 
been recorded. I, personally, had a case of interest in which a recurrence appeared 
three years after resection, not only in the end of the resected bone, but also in the 
soft tissues. 

A giant-cell endosteal tumour is a single growth, originating most commonly in 
the long or pipe bones and, in my experience, in the region of the knee-joint. 

To avoid confusion, let me briefly outline how this disease differs from myelo- 
matosis—a condition known in America as myelomata. Here we have a number of 
small primary new growths originating quite independently in the red marrow of the 
ribs, skull, vertebrae, ete. There are no metastases, the radiographic appearance being 
that of a multitude of small, transparent, round areas, giving a honeycombed effect 
to the bone. 

I consider that this disease stands alone as a curiosity, and is a disease in which 
the key to the cause of cancer might be found. A number of primary growths 
commencing in widely separated centres must surely have a common cause. 

Let us now refer again to the single giant-cell tumour. This tumour is usually 
of slow growth, but on occasion it may be of very rapid growth. It is important 
to bear this in mind, for here the radiographic appearances are identical with those 
f the malignant endosteal sarcoma. Let us for a moment consider the factors 
that influence the radiographic appearances in any bone tumour of endosteal origin. 

In the first place, we have the type of growth, secondly, the rate of growth—a 
most important, if not the most important, factor—while lastly, we have the 
particular type of bone involved and the position of the growth in relation to the 
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bone, all helping to complete the picture. Time necessitates my confining my 
remarks to the influence of rate of growth. It will simplify matters if I begin with 
the following statement: An endosteal tumour of slow growth will eventually 
lead to expansion and trabeculation of the bone involyved—whatever its nature. 

To put it in another way. Expansion and trabeculation are merely manifes- 
tations or expressions of rate of growth and not of the particular type of growth. 
The significance of this statement will be appreciated later. Expansion of bone 
requires some explanation. It might easily be asked how the bone—a rigid and 
unyielding substance—comes to be expanded or blown out, as if composed of some 
elastic tissue. Let us look a little more closely into the process. The tumour, 
originating in the medullary cavity, proceeds to destroy by growth-pressure, rather 
than by invasion, those structures adjacent to it—the bone-marrow and, eventually, 
the thick, firm bone-cortex. Up to this stage no expansion of the bone has taken 
place, but only straightforward destruction. I should be interested to know whether 
a radiological diagnosis has been possible at this early stage of the disease. 

The expanding pressure is now transferred to the periosteum. We have here, at 
last, an elastic structure which at any time resents being disturbed or irritated. 
This resentment, or reaction, will manifest itself by the laying down of new periosteal 
bone—in this case at the periphery of the tumour—in the effort to enclose the tumour 
completely by a bony shell. Up toa limit this may be successful, but only under 
one condition—the endosteal tumour must be of sufficiently slow growth. Rapid 
growth renders this bony encapsulation, which is necessarily a slow process, 
impossible 

Hand in hand with expansion we find trabeculation, evidenced as an uneven 
deposit of bone in the tumour shell. This feature is simply a manifestation of 
uneven pressure exerted on the periosteum by the growth. 

This, therefore, gives us some explanation of the radiographic findings of a slow- 
growing tumour of endosteal origin. But can we say that this evidence gives any 
indication of the true pathological type of tumour we are dealing with ? 

I will bring forward radiological evidence to show that, strictly speaking, we 
are not in a position to be dogmatic. 

It will probably be said that expansion and trabeculation are diagnostic of 
myeloid sarcoma. This, unfortunately, is not so; a malignant tumour—for example, 
a fibrosarcoma, if of slow growth—will give identical appearances radiographically. 
So we are really only entitled to state that these findings indicate the presence of a 
slow-growing endosteal tumour which may be either benign or malignant. 

As, however, the majority of giant-celled tumours are of slow growth, our diagnosis 
is more often right than wrong. 

The radiographic features of a rapidly growing endosteal tumour may be summed 
up as “ bone destruction,” that is, complete bone erosion without any evidence of bone 
reaction, such as new bone formation. The spindle-celled and round-celled 
sarcomata are very virulent and rapid in their growth; there is consequently no 
opportunity for the periosteum to-lay down new bone. It will be realized, therefore, 
that here also bone destruction is but an index of rapid tumour growth and not 
of the particular type of growth. Occasionally a benign giant-cell endosteal 
tumour will be found causing complete bone destruction instead of the usual bone 
expansion. Can it be assumed with any degree of accuracy that the more rapid 
the growth of a tumour, the more virulent is its nature? If this is the case, then the 
radiographic evidence of the rate of growth of a bone tumour, which has been put 
forward, should also give some indication as to the virulency. 

The osteoid enchondroma has some radiographic features not unlike those of a 
slow-growing endosteal tumour—namely, some degree of expansion of the bone and 
some suggestion of trabeculation—and it is often only discovered when spontaneous 
fracture occurs. I should like to call attention to a diagnostic radiological feature 
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which, if present, is pathognomonic of the condition. A small opaque speck, often no 
larger than a pin’s head, can be detected in either the substance or the shell of the 
tumour. These specks are minute fragments of bone isolated in the cartilaginous 
mass. 

Cysts occurring singly (or multiple cysts, as in fibrocystic disease), whilst giving 
rise to a local area of rarefaction, show only slight expansion or trabeculation, owing, 
probably, to the contents being fluid. There is little likelihood, therefore, of this 
condition being mistaken for an endosteal tumour. 

When considering the diagnosis of all bone tumours, the vital question is whether 
they are malignant or benign. While every effort should be made by the radiologist to 
decide this important point, he should resist the temptation to speculate ; he has to 
shoulder considerable responsibility, in fact, often more than he has any right to do. 

Accuracy in radiological diagnosis certainly increases with experience. The 
radiologist must see that his opinion is based, not on guess-work, but on careful 
analysis of the radiographic findings in conjunction with the clinical side, and make 
his deductions therefrom. : 


Dr. C. G. TEALL said that the subject was one of considerable interest to radiologists, 
who, in view of the difficulty of diagnosis from a purely clinical examination were so often 
called upon to express an opinion as to the nature of bone tumours. A radiographic 
examination was only a link in the chain in making a diagnosis. In the case of a bone 
tumour it was true that it was a very important link, but that was why it was necessary 
to realize what Dr. Scott had so clearly shown in his paper, namely, that the radiographic 
appearance was not typical of a certain pathological type, but of the rate of the growth of 
the tumour. As a matter of fact, in the majority of cases sent for examination, it was 
impossible to make a diagnosis on the radiographic finding alone, and the radiologist who 
did so was just as certain to make mistakes as the surgeon who tried to dispense with the 
radiographic examination. 


Bone Lesions in Tropical Diseases, 
By J. Duncan Wuite, M.B., Ch.B., D.M.R.E. 


WHEN, some time ago, I was appointed to the Staff of the London Hospital for 
Tropical Diseases, I was warned that, not having had much experience of tropical 
medicine, I should probably encounter some radiological problems. As the radio- 
graphic appearances of tropical lesions are not, as a rule, described in any standard 
text-book of radiology, I began to make notes from various published articles, and 
am endeavouring to collect skiagrams representative of such lesions, in the diagnosis 
of which X-rays may be of assistance. So far my material is small, but lately I 
have written to friends in many parts of the world and hope in time to complete such a 
collection. Furthermore, I find that quite a large proportion of the class preparing 
for the Cambridge Diploma in Radiology intend to practise in the tropics, and I 
thought that this idea of obtaining typical skiagrams might be useful for them. 

The first bone lesion to which I shall refer is that seen in yaws (frambeesia), one 
of the infectious granulomata. The general course of the disease is somewhat 
similar to that of syphilis, there being a primary stage in which there is a 
papular initial lesion, a secondary stage in which a generalized eruption is the 
predominant feature, and a third stage in which ulceration is very marked, together 
with gummatous nodules and bone changes. For many years it was thought that 
yaws was syphilitic in nature, but Castellani discovered the causative organism, the 
Treponema pertenue, which is demonstrable in the epidermis of the granuloma and in 
the lymphatic glands. Inoculation experiments have shown that yaws and syphilis 
are distinct, but in both the positive Wassermann reaction is obtained, and both 
respond to arsenical treatment, yaws to salvarsan especially. 
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Brietly, the clinical course is as follows: Some three weeks after inoculation the 
primary sore, almost always extra-genital, appears as a small papule; this breaks 
down and a fungating ulcer results. Three months after the initial lesion has 
shown itself there is general constitutional disturbance and the secondary eruption 
comes out, i.e., multiple papules having the same characters as the primary sore. The 
former are frequently seen at the junction of skin and mucous membrane and on the 
arms and buttocks. When the tumours subside, pigmented spots remain, as in 
syphilis. In the third stage ulceration continues and may be very deep; here we 
get the various bone lesions, namely dactylitis, periosteal nodes and diffuse osteitis. 
The periosteal nodes are often met with in the long bones; in the earlier stage of 
their development they are hot and tender, but when they subside, hard firm nodules 
remain. The diffuse osteitis sometimes causes sabre deformity of the tibia, and 
spontaneous fracture from a rarefying process is encountered. Chronic periostitis of 
the clavicle is said to be specially common in Fiji. 

The first slide shows periostitis of the proximal phalanx of the index finger, and 
necrosis towards the base (fig. 1). This native had granulomata of both index fingers 
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Fig. 1. 


and of the base of the right great toe ; the Wassermann reaction was positive, though 
the spirochzete could not be recovered from the sores. In the second case, also that 
of a native of the Malay States, the reaction was strongly positive, and there was 
periostitis of the second metacarpal (fig. 2). 

An apparent sequel to yaws is gangosa, although this is sometimes described as 
rhinopharyngitis mutilans, and called a definite disease entity. The predominant 
feature is extensive ulceration, commencing in the soft palate; this process advances 
rapidly, eroding bone and cartilage, the nasal cartilages and bones being rapidly 
destroyed, so that a large orifice remains. having as its lower margin the soft tissues 
of the upper lip. Out of 315 cases investigated, only eighteen patients denied 
previous yaws infection, so that the sxtiology seems clear. The disease may be 
arrested by cicatrization. 

In goundou we have a chronic condition, chiefly found in West and Central 
Africa, and characterized by bony outgrowths from the nasal processes of the 
superior maxille. The disease begins in youth, by the occurrence of sym- 
metrical swellings at the side of the nose, associated with a nasal discharge of blood 
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and pus. These swellings gradually enlarge, although the nasal discharge ceases, 
until they may attain the size of an orange and be so huge as to obstruct vision. The 
tumours themselves are painless, they are oval in shape with the long axis directed 
downwards and outwards, and the skin over them is freely movable. On being cut 
into, these masses are found to consist of cancellous bone covered by a thin layer of 
compact bone. As regards the etiology, I think it is conceded that goundou is a 
hypertrophic osteitis arising from yaws, for, according to Manson-Bahr, treponemata 
have been found in sections of the growth, and further, it has been shown that 
goundou cases are immune to further inoculation with this organism. The Wasser- 
mann reaction, as in yaws, is positive. At one time it was thought that the 
hypertrophied tissue was the result of irritation from larve in the nose. 

Illustrating this condition, I show the slides from a case which has excited some 
interest (figs. 3and4). The patient is a man aged 43, who has always lived in London. 
He states that he has at times had discharge from the nose but is unable to say 
whether the discharge began before the swellings arose. He has symmetrical swellings 
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on either side of the nose, over which the skin is freely movable. These swellings are 
painless and they have gradually increased in size since youth. The Wassermann 
reaction is strongly positive. X-ray examination shows cancellous new bone- 
formation on either side of the nose and a similar condition is found in the right 
side of the mandible. The case was shown by Mr. E. D. D. Davis at the Summer 
Meeting of the Section of Laryngology, in 1928," and was also reported by 
Dr. Salisbury Sharpe in the Transactions of the Royal Society of Tropical Medicine 
and Hygiene. In view of the fact that both yaws and syphilis are due to spirochetes 
it may be that this is a syphilitic goundou, but the clinical and radiographic appear- 
ances are essentially those seen in the tropical yaws. Cantlie described a similar 
case in a European. 

In “big heel” there is enlargement of the os calcis, a somewhat similar bone 
change to that seen in goundou. The condition is found in young adult West Africans; 


'See Proc. Roy. Soc. Med., 1928, xxi (Sect. Laryng.), 96, ‘‘ Hyperostosis Cranii,’”’ by E. D. D. 
Davis, F.R.C.S 
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it may be unilateral or bilateral and interferes with walking. The other tarsal 
bones are rarely involved. 

I regret that I am unable to show skiagrams of that very interesting disease of 
India—particularly the Madras Presidency—and North Africa, namely, mycetoma 
or madura foot.” There are several excellent museum specimens but, so far, I 
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have been unable to obtain radiograms. The disease is caused by penetration of 
fungi into the foot ; these develop in granulomatous areas from which sinuses lead to 
the surface. The tissues of the foot are gradually converted into a cheesy mass, a 
net-work of sinuses and cyst-like dilatations filled with a thick fluid in which are 
found the granules of the fungus. The condition is somewhat similar to actino- 
mycosis, but in contrast there is never involvement of the viscera. 
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Recently I have seen a case of ainhum, really a spontaneous amputation of the 
little toe. This also occurs in West Africa, as well as in Brazil and the West Indies. 
There is an annular sclerodermia at the base of the little toe which enlarges. There 
is endarteritis and gradual absorption of the bone, although rarefaction of an atrophic 
nature is the usual X-ray evidence. In the case I quote, both little toes were absent 
at the metatarso-phalangeal joint ; there appeared to have been a neat disarticulation, 
hut the patient assured me that what had occurred was that the fibrous band had 
ulcerated and so the toe dropped off. 

Finally, in leprosy of the nerve type, as the result of trophic disturbances there 
may be absorption of the phalanges, to such a degree that the end of the metacarpal 
bones may be in relation with a distorted nail-cap: that is to say, the phalanx or 
phalanges have been destroyed, there being only some shrinkage of the soft tissues. In 
other cases the ulceration of the soft tissues is followed by necrosis of the phalangeal 
bones; the carpus and metacarpal bones are not usually involved, though in the 
lower limb the metatarsals and os calecis may necrose. In very advanced cases the 
whole of the digits may be removed in this way, as if amputation had been performed. 
Occasionally, when the larger nerve-trunks are involved, extensive destruction of a 
joint may occur, the radiographic appearances being like those of a Charcot's joint. 


Discussion.—Dr. M. WEINBREN said that a striking point about tropical disease was 


that it was relatively rare for bones and joints to be involved, either primarily or as a 
secondary manifestation. In their text-book, consisting of over 2,000 pages, Castellani and 
Chalmers only devoted four or five to diseases of bones.' Arthritis was said to occur 
amongst dysenterics, but he (the speaker) did not see at the Ministry of Pensions Hospital, 
Sideup, more cases of arthritis from the dysentery wards than from the other medical 
wards. 




















23.4.28 
Fic. 5.—Endemic enlargement of os calcis. (Right.) 


An unusual condition mentioned by Dr. White was endemic enlargement of the os calcis. 
[t was first described by McLean in 1904, who had observed it amongst the natives of 
the Gold Coast*; Maxwell*® had described the condition among the natives of Formosa in 
1905. The cause had not yet been discovered. According to McLean, it affected young 
natives between the ages of 13 to 30. It began in the wet season with pyrexia and 
tenderness over the os calcis, which began to increase in size and continued to do so for 


1 Castellani and Chalmers, ‘‘ Manual of Tropical Medicine.’’ 
2 Journ. Trop. Med., 1904, 333. 
3 Id., 1905, 82. 
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several weeks. The temperature ultimately fell and the swelling was reduced, but the os 
calcis did not return to its original size. The condition might be bilateral, but only one os 
ealcis, usually the right, might be affected. It was curious that only the outer surface, or 
more rarely the posterior surface, of the bone was involved. 

He (the speaker) had come across a case in a white man who had served in German 
East Africa during the Great War. This patient gave a history typical of the condition and 
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23,4.28 


Fic. 6,—Endemic enlargement of os calcis. (Left.) 


was still liabie to attacks of swelling and pain over the os calcis during the cold weather. 
The right os calcis was definitely enlarged, and radiographs showed a considerable amount 
of new bone formation on the posterior aspect (fig. 5). Figure 6 shows the left foot, which 
clinically was not so severely involved as the right. The diagnosis was made by Sir Aldo 
Castellani. 


Dr. F. PARKES WEBER said he thought that the annular constriction of toes in ainhum 
could not be due to sclerodermia in the ordinary sense of the term. He had never seen or 
heard of any such ringed constriction in true cases of sclerodermia. Recently Dr. 
J. E. M. Wigley, at the Section of Dermatology (February 21, 1929), had shown an English 
patient who had never been in the tropics, with a condition indistinguishable from ainhum, 
but associated with hyperkeratosis palmaris et plantaris. The latter condition was almost 
certainly to be regarded as a congenital-developmental abnormality of growth, and he 
(Dr. Weber) suggested that ainhum might be a rare analogous abnormality of growth, 
exaggerated in some tropical countries by interbreeding, just as the frequency of hereditary 
palmar and plantar hyperkeratosis had been so increased on the island of Meleda as to be 
called the “malady of Meleda.” 


‘ . 





Section of Larpngology. 


SUMMER MEETING (continued). 


[June 7, 1929. ] 


Cancer of the Vocal Cords, Difficulties in Diagnosis, and 
Fallacies in Statistics. 


By Jopson Horne, M.D. 


CANCER, speaking generally, is diagnosed more often than it exists. Of all 
diseases of the larynx there is not one more frequently diagnosed when it does not 
exist than cancer of the vocal cords. It is recorded’ that I expressed that opinion in 
this Society more than ten years ago, and I still adhere to it. That impression was 
created in my mind more than thirty years ago when I was learning my future work 
from the pathological bench. A large number of laryngeal specimens passed through 
my hands to examine and report upon. Whilst in not a few cases cancer had been 
diagnosed clinically where it did not exist, I cannot call to mind a case in which 
cancer had been overlooked when it did exist. That impression has been confirmed 
by clinical observation. The error may be a good one. The error may be the 
outcome of a natural anxiety of the specialist not to overlook cancer in its earlier 
stages, or it may be due to the surgeon seeing what he is looking for. So let us 
now consider some common errors in the diagnosis, and the resulting fallacies in the 
statistics of cancer of the vocal cords. 

Reference to cases will be restricted to those cited or published by the members 
themselves in the “ Proceedings” of the former Laryngological Society of London 
and of the Laryngological Section of the Royal Society of Medicine. 

We all know that night watchmen sometimes die in the day. It is not necessary 
for me to assure you that any reference to errors in diagnosis in the practice of 
others is made with a full recognition of the limitations of human acumen and with 
a full knowledge that each one of us will have to contribute his quota to the common 
fund of errors before he can lay claim to experience. 

Now the first point about which I ask to be enlightened is the increasing number 
of cases within recent years of so-called intrinsic cancer of the larynx, or cancer of 
the vocal cords, in women. I am not alone in expressing surprise. 

At a meeting of this Section in November, 1922,” Dr. William Hill commented 
on “the extreme rarity of primary endo-laryngeal epithelioma in females”; he had 
never seen a case in his own practice, whereas in recent statistics the number has 
been from 10 to 15%. My experience coincides with that of Dr. Hill and with 
that of my teachers. In those days intrinsic cancer of the larynx, like cancer of the 
tongue, was not known in women. Is it one of the fruits of the campaign for equal 
rights, or may some of the cases possibly be accounted for by some error in 
diagnosis ? 

TUBERCULOSIS. 


The practical way of arriving at a positive diagnosis of cancer of the vocal cords 
. . . . . . . . a) . 
is by a process of elimination. Bearing in mind the dictum, more common things 
more commonly occur,” the disease first to be eliminated is tuberculosis. 


1 Proc. Roy. Soc. Med., 1917, xi (Sect. Laryng.), 14. 
2 Proc. Roy. Soc. Med., 1922, xv (Sect. Laryng.), 4. 
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The elimination of tuberculosis from the diagnosis is evidently not such a simple 
matter, even in the present day of improved clinical and laboratory methods. 
At the meeting of the British Medical Association at Exeter, in 1907, when opening 
a discussion in conjunction with Sir Felix Semon on “ The Differential Diagnosis 
of Tuberculosis, Syphilis and Malignant Disease of the Larynx,” I expressed the 
opinion that one trained to detect tuberculosis in the larynx would make few errors 
in the diagnosis of laryngeal diseases.’ 

Sir Felix Semon said he had performed thyrotomy for what appeared to be an 
infiltrating malignant tumour below the anterior commissure of the vocal cords, 
but which on microscopic examination of the removed growth turned out to be 
a tuberculous tumour.” 

At the Summer Meeting of this Section® in 1924, Sir StClair Thomson, in 
illustration of some of the difficulties in diagnosis, reported a case in which he 
had performed laryngo-fissure for the removal of a malignant neoplasm which was 
found to be tuberculosis of the larynx. In the discussion which followed, Mr. 
Herbert Tilley and Dr. Patrick Watson- Williams reported similar cases in their own 
practices. 

Sir StClair Thomson, in replying, agreed with myself that those cases occurred 
more often than they were recorded. Cancer was more frequently expected than 
was tuberculosis. 

Dr. W. S. Syme‘ in 1922, in a discussion on intrinsic epithelioma of the larynx, 
stated that twice he had opened the larynx for what was regarded as malignant 
growth, but which proved to be tuberculous. The President, Sir William Milligan, 
said no one need feel ashamed if he made an error of diagnosis between malignant 
disease and tuberculous growth of the larynx. 

It is seldom one has the opportunity of correcting a diagnosis by a post-mortem 
examination before doing the laryngo-fissure operation. The following case is 
recalled as being in that respect unique in our records; as well as being instructive. 
It occurred more than thirty years ago; it was on November 10, 1897, that Mr. Herbert 
Tilley ° showed to the Laryngological Society of London a case of chronic lateral 
hypertrophic laryngitis of the right vocal cord simulating malignant disease. There 
was an enlarged gland in the right submaxillary triangle. 

The almost unanimous opinion expressed was in agreement with Sir Felix Semon 
and Mr. Tilley that it was malignant disease. The man died not many days after 
the meeting. Mr. Tilley obtained a post-mortem examination, the larynx was micro- 
scoped by myself for the Morbid Growths Committee of the Society, the sections 
are referred to in the catalogue® of the Society’s Cabinet, and showed that the 
case was one of tuberculosis of the larynx. 

Apart from the almost unanimous error in diagnosis, an important point was the 
presence of an enlarged gland in the submaxillary triangle. 

In a paper in 1901,’ and again at the Summer Meeting of this Section in 1926,* 
I described the conditions under which a gland may become enlarged in tuberculosis 
of the larynx. Here I need not say more than that the presence of an enlarged 
gland is not necessarily evidence of malignant disease of the larynx. On the 
contrary it may confuse the diagnosis, as in this case. The removal of the gland as 
a preliminary operation, if only for diagnosis, is important and advisable. 

1 Brit. Med. Journ., 1907 (ii), 956. 

2 Brit. Med. Journ., 1907 (ii), 954. 

3 Proc. Roy. Soc. Med., 1924, xvii (Sect. Laryng.), 39-40. 

4 Proc. Roy. Soc. Med., 1922, xv (Sect. Laryng.), 4. 

5 Proc. Laryng. Soc. Lond., 1897-98, v, 9 and 35 and 54. 

6 Catalogue of Microscopical Specimens in the Cabinet of the Laryngological Society of London, 
1908, Sect. V, p. 7, No. 5. 

7Journ. Laryng., Rhinol. and Otol., 1$01, 684. 


8 ‘The Role of the Lymphatics in Laryngeal Disease ; and the Role of the Larynx in Lymphatic 
Disease.”’ Proc. Roy. Soc. Med., 1926, xix (Sect. Laryng.), 59-60. 
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From the foregoing it would appear that tuberculosis preponderates in causing the 
errors in diagnosis of cancer of the vocal cords. The preponderance is more apparent 
than real. For this reason:—Tuberculosis under the microscope presents a very 
positive condition in a definite formation of tubercles, giant cells and tubercle bacilli, 
which afford the pathologist no opportunity of giving the patient or the surgeon 
the benefit of a doubt. 

SYPHILIS. 


Syphilis is a disease that has to be eliminated. It presents similar difficulties to 
the most experienced. 

At the meeting of the Section on November 4, 1921,’ Sir William Milligan 
instanced a case in which Sir Felix Semon and Sir Henry Butlin, after splitting the 
thyroid cartilage, agreed that the case was one of inoperable carcinoma. Someone 
suggested iodide of potassium treatment, and nine months later the patient presented 
himself to Sir Felix Semon cured. 

Syphilis and cancer of the larynx are often associated and stand in causal 
relationship. So that a positive Wassermann test, instead of being a help, may be a 
hindrance in the diagnosis of cancer. 

On the other hand, tuberculosis and cancer of the larynx are rarely associated 
and do not stand in causal relationship. If ever associated, then so seldom as to 
be negligible. 

Syphilis and tuberculosis of the larynx do stand in causal relationship. 

Syphilis of the larynx when not associated with cancer or tuberculosis rapidly 
yields to treatment. A help in differential diagnosis. 


INNOCENT AND MALIGNANT TUMOURS. 


I come now to the more difficult, and perhaps the more important part of my 
task, namely, the differential diagnosis of innocent from malignant tumours of the 
vocal cords. 

We have to distinguish two types of growth. First, there is the type that is an 
excrescence or outgrowth from the vocal cord. It may be sessile, or pedunculated, 
or papillomatous. It has been referred to as the “ cauliflower” variety. Those are 
the cases in which there is mobility of the vocal cord. It is doubtful whether they 
are malignant, and if malignant the malignancy is of such an innocent type as to 
yield a hundred per cent. of permanent cures after thyrotomy. In compiling 
statistics they should be kept in a group by themselves. 

The other type of growth is an increscence or ingrowth or infiltration. There is 
little or no tumour, but the impaired mobility of the vocal cord is out of all pro- 
portion to the visible extent of the lesion. It is quite distinct from the first group. 
It is definite carcinoma, and yields an average of permanent cures after thyrotomy 
of less than 50%. For these reasons in statistics they also should be kept in a 
group by themselves. The two types are not only clinically distinct, but respond 
differently to treatment by radium. Whilst good results follow in the first or 
cauliflower type, bad results follow the use of radium in the second type. 

Repeatedly I have remarked how frequently errors can be made in the micro- 
sconic diagnosis of disease of a vocal cord if the section is not cut at a right angle 
to the cord and deeply into the substance of thecord. If the section is cut obliquely 
or horizontally, and superficially, it is always possible to produce a section suggesting 
epithelioma from the most innocent case of chronic hypertrophic laryngitis. When 
a piece is removed from a vocal cord for the purpose of microscopic diagnosis, by the 
time it reaches the microscopist it is usually difficult to locate for section-cutting 
and is of little value. The one person who can prepare a section from such a piece 
usefully is the person who removes it, and removes it sufficiently deeply. 


1 Proc. Roy. Soc. Med., 1922, xv (Sect. Laryng.), 5. 
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The errors in diagnosis arising out of the cauliflower type of growth are well 
illustrated in a case shown by Mr. Mark Hovell to the Laryngological Society of 
London in 1900.'' The patient was a man, aged 61, from whose left vocal cord a large 
epithelioma was removed by endo-laryngeal operation in 1886 and again in 1887 
since which there had been no recurrence. 

The man had been seen previously at the Westminster Hospital by Dr. de 
Havilland Hall, who took him to see Sir Felix Semon at St. Thomas’s Hospital. 
Sir Felix recommended the removal of the portion of the larynx to which the growth 
was attached. The patient declined the operation. He next sought advice at 
St. George’s Hospital and saw Dr. Whipham. He declined to have tracheotomy 
performed and left the hospital. The growth having considerably increased and 
caused obstruction to the breathing, he sought relief at Golden Square Hospital and 
Mr. Mark Hovell removed it by an endo-laryngeal operation. 

The growth was microscoped by Sir Frederic Eve, at that time Pathological 
Curator of the Museum of the Royal College of Surgeons. He reported as follows:— 

“Looking at the matter solely from a histological point of view, I have no 
hesitation in expressing my opinion that the growth was an epithelioma. This is 
based on the extensive and characteristic ingrowth of epithelium, the presence of 
cell-nests, and the general appearances of the neoplasm.” 

As the outcome of the discussion—fully reported in the “ Proceedings ’— it 
was decided to have the specimen re-examined, which I was asked to do for the 
Morbid Growths Committee of the Society.” I failed to find anything suggestive of 
malignant disease in the sections | cut. 

The specimen was also examined independently by Dr. William Bulloch who, 
after cutting series of sections right through the growth, failed to find any evidence of 
malignant disease. 

The result was a little perturbing. Naturally, after a lapse of twelve years 
without a recurrence of the growth, the case was regarded as one of cancer of a vocal 
cord cured—and cured by an endo-laryngeal operation. It illustrates how a fallacy 
may arise. Such is the vanity of statistics. 

There are one or two points I can touch upon only briefly. The grading of 
carcinoma. I fail to see how it will help. Hitherto we have recognized degrees of 
activity of growth. 

The pathologist or pathologists associated with the diagnosis should always be 
stated by name. 

Enough has been said to show the difficulties besetting the diagnosis of cancer 
of the vocal cords. The greater the difficulties in diagnosis, pro tanto, the greater 
the fallacies in statistics; but let us be charitable in our criticisms and bear in mind 
all is done for the best. 

Lastly, let us remember there is an affliction even more deadly than cancer. 
When after the operation it is found that an error in diagnosis has been made, or 
even that there is a doubt in the diagnosis of cancer, let the patient be informed and 
thereby be spared that one insupportable misfortune of life—suspense. 


Discussion.—Sir JAMES DUNDAS-GRANT: The lantern slides of microscopical sections 
which I am showing illustrate the value of biopsies in connexion with some of the points 
brought out in Dr. Jobson Horne’s paper. 

The first is from a patient, aged 29, who was referred to the Throat Department of 
Brompton Hospital in July, 1923, as a case of tuberculosis. It took the form of an out- 
growth from the region of the right vocal cord. I removed a portion of this with forceps. It 
will be agreed that the slide (fig. 1) shows it to be epithelioma. The larynx was opened, but 
the disease was found to be too extensive for removal by thyrotomy. I therefore removed 
the whole larynx. The patient is at present well and free from recurrence. 


1 Proc. Laryng. Soc. Lond., 1900-01, viii, 120, et seq. ; ibid., 1901-02, ix, 1 and 2. 
2 Catalogue of Microscopical Specimens in the Cabinet of the Laryngological Society of London, 
1908, Sect. V, p. 7, No. 16. 
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Fic. 2. 


The next case (fig. 2) was referred to the Department as one of tuberculosis, but the 
microscope proved the condition to be epithelioma, and this yielded to X-ray treatment 
under the late Dr. Robert Knox. 

In a further case (fig. 3) which came to the Throat Department at Brompton Hospital, 
there was extensive ulceration of the left half of the larynx. This might well have been taken 
for epithelioma, but I considered it to be tuberculosis. The patient was so intolerant that he 
would scarcely allow of an examination, far less the removal of a portion, and he went out of 
the hospital. He was, on outside advice, sent to the Cancer Hospital as a case of 
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Fic. 4, 
(The blocks for figs. 1 to 4 have been kindly supplied by Messrs. H. K. Lewis d: Co.). 


epithelioma, and I saw him there. I prescribed some bromide, and injected the superior 
laryngeal nerve with alcohol. I then was able to remove a piece of the growth under local 
anesthesia. A section showed that the condition was tuberculosis. 

In the next case the diagnosis was clinched by the finding of epitheliomatous material 
in a section of the wall of a gland (fig. 4). This was a swelling on one side of the neck, 
which looked and felt like a breaking-down tuberculous gland, but there was an ulcer low 
down on the posterior wall of the pharynx, probably a post-cricoid carcinoma. 
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Fic. 6. 


The next was from a male patient, aged between 50 and 60, who thought his larynx had 
been scraped by a fish-bone. A portion was removed and the section confirmed the diagnosis 
of epithelioma (fig. 5). Cancerous fragments were found in the sputum (fig. 6) Mr. Trotter 
performed a lateral pharyngotomy and the specimen has been preserved. I recently saw the 
patient, who was then well and hearty. 

In view of the all-importance of early diagnosis, I plead for a biopsy in doubtful cases, 
more especially if operative procedures are being considered. 
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Mr. T. B. LAyTon said that Dr. Jobson Horne’s opinion on any laryngeal case which he 
(the speaker) brought to the Section always had a great influence upon him as an exhibitor ; 
but while younger men must be influenced by their seniors, they must not be prepared to 
accept every remark made without criticism, and he felt that one of Dr. Horne’s statements 
would prove to be incorrect, namely, that in the larynx, syphilis and cancer were frequently 
found together. Excluding the tongue, it seemed to him (the speaker) that so far as malignant 
disease of the upper respiratory tract was concerned, syphilis and cancer were not found 
together. 

He believed that the Wassermann test was fairly exact in this region, i.e., if the 
Wassermann reaction was positive, the lesion would prove in the end not to be malignant 
in the majority of cases, whereas if the Wassermann reaction was negative, when the 
diagnosis lay between cancer and syphilis, the lesion would prove to be malignant. 

He had been much interested in Sir James Dundas-Grant’s series of slides, as they 
afforded a strong argument against biopsies. He had himself become a convinced follower 
of Sir StClair Thomson, and felt that watching a case and acting on clinical grounds was the 
safest in the end. True, mistakes were made; Dr. Horne had told of some, but he had 
collected them from the literature of forty years, and the total number in that period was not 
a great proportion. 

Reverting to Sir James Dundas-Grant’s slides, it seemed that there was only one case he 
had recounted in which there was any doubt clinically; that was the first one, and from 
the slide he (the speaker) was not convinced that the condition was malignant. It was, of 
course, impossible to give an opinion merely from a lantern slide, but the criterion 
of malignancy was the passage of cells inwards through the basal membrane, and he could 
see nothing of that in the picture. He agreed with Dr. Horne that in the description of such 
cases the name of the pathologist should be given, and asked Sir James for an opportunity 
of examining the section.' 


Dr. ANDREW WYLIE said he differed from Dr. Jobson Horne regarding the degree of 
malignancy in many cases of laryngeal cancer. He had a firm belief that in many old men 
the degree of malignancy was not severe, that the disease did not increase, and that operations 
were often unnecessary. He had watched several such cases. 

Most Members had had difficulty about diagnosing tuberculosis from malignant disease. 
The President would remember a case in which he (the speaker) had removed a piece of 
growth which was certified by a pathologist as malignant. He (Dr. Wylie) had performed 
laryngo-fissure and the lesion was found to be tuberculous; six months later the patient had 
died from tuberculosis. He (the speaker) considered that he had made a grave error in 
hurriedly performing this operation before every test, including repeated examination of the 
sputum, had been made. 

He mentioned this case to show that pathologists are sometimes unreliable. 


Mr. HERBERT TILLEY said that his own case which Dr. Jobson Horne had mentioned was 
very illustrative of the difficulty of diagnosis between a chronic tuberculous tumour of the larynx 
and a malignant growth. It was easy to make a mistake between certain rarer forms of 
tubercle and epithelioma of the larynx, and the difficulty would continue to be made until 
there were further means of detecting other quiescent tuberculous lesions in the lung or 
elsewhere. A tuberculomatous tumour might be present in the larynx without any 
definite physical signs in the chest or elsewhere. The only method at present which 
might assist in distinguishing it from an epithelioma would be the detection of tubercle 
bacilli in a microscopic section of a portion of the growth removed by the direct or indirect 
methods. With regard to the frequency of cancer in women, he believed he had seen more 
cases of malignant disease of the throat in women during the last ten years than in his 
practice throughout the previous twenty. He did not know whether this might be due 
to the changed modes of life in the female sex. 

No one had mentioned in this discussion the chronic septic ulcer in the inter-arytenoid 
space, with granulations round it, which was sometimes found in otherwise healthy people. 
In two such cases which he had seen the condition had disappeared spontaneously. Chevalier 
Jackson had drawn attention to such lesions. They were very difficult cases to diagnose 
because of their resemblance to tubercle or to epithelioma. 


1 Postscript (July 7, 1929). —Through the courtesy of Sir James Dundas-Grant the speaker has now 
had the opportunity of examining the section and agrees that it is malignant. This, however, does not 
alter the argument against biopsy for, from the further history me by Sir James, it would appear 
that on clinical grounds the only possible diagnosis was one of malignant disease. [T. B. L.] 
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Two Cases of Carcinoma of Cheek.—NorMAN PATTERSON, F.R.C.S.— 
(I) Male, aged 59. Shown on a previous occasion. Before being seen by exhibitor he 
had been operated upon twice by diathermy for carcinoma of the left cheek. On 
December 27, 1926 (two and a half years ago) the “flap” operation was performed, 
the growth being completely excised. The left superior alveolus was slightly affected 
and was dealt with from the outside. Microscopic section of the growth showed 
squamous-celled epithelioma. 

(II) Male, aged 60. Operated upon by the same method, June 30, 1926. In this 
case the alveolar margin was also affected. Subsequently a swelling appeared in the 
submaxillary triangle which was cleared of glands on December 29, 1926. Microscopic 
section of both primary growth and glands showed “ squamous epithelioma.” 

Exhibitor’s “flap” operation has been described in the Lancet, 1927, ii, 703; 
it consists in turning up a large flap of skin, double ligaturing and excising a portion 
of the facial artery and vein, and removing a disc, the centre of which is occupied by 
the growth, from the remaining soft tissues of the cheek—the skin eventually being 
allowed to fall back in position and then being sutured. Precautions must be taken 
to keep the mouth stretched. These were not adopted in this case ; hence the 
difficulty in opening the mouth. 


Carcinoma of Fauces.—NoRMAN PATTERSON, F.R.C.S.—Male, aged 65. 
Operated upon July 19, 1923, by diathermy, for carcinoma of the left side of the soft 
palate and left anterior faucial pillar. Block dissection of the neck, July 30, the 
same year. Microscopic report on the primary growth and secondary glands ; 
“squamous horny-celled carcinoma.” The patient remains well after nearly six 
years. 


Carcinoma of Larynx treated by Radon.—NorMAN PATTERSON, F.R.C.S. 
Male, aged 59. MHoarseness eight weeks, at times almost complete loss of 
voice. Left vocal cord swollen, irregular, fixed ; left arytenoid also swollen. 
Diagnosis: Carcinoma involving the whole of the left cord and probably invading 
the arytenoid. June 8, 1928. under general anesthesia, flap turned down and ala of 
thyroid exposed. The growth was seen to be sprouting through the lower half of 
the thyroid angle, through the cricothyroid membrane and the upper part of the 
cricoid cartilage, therefore subglottic. The lower portions of the thyroid ale 
were removed. Twelve radon needles were used ; six 3 cm. long, 3 millicuries 
strength ; six 2 em. long, 2 millicuries strength. The needles were placed vertically 
in parallel series on each side of the larynx, but one was inserted through the 
outcrop of growth directly into the larynx. The flap was replaced and stitched into 
position, and finally a tracheotomy tube was introduced. June 13: all radon needles 
were removed. When the larynx was examined on June 15 there was considerable 
cedema present, but the patient could still breathe with the tracheotomy tube 
closed. The oedema persisted for many weeks, and there was also much swelling 
externally over the larynx. On examination, the man has a tolerably good voice, the 
larynx presents a scarred appearance. Below the region of the anterior commissure 
there are a few granulations which look suspicious. A portion of tissue has recently 
been removed from this region and is pronounced by the pathologist to be 
innocent. The microscopic report of the original growth was “ squamous-celled, 
slightly horny carcinoma of the larynx.’ The result in this case is, so far, 
encouraging, but scarcely a year has elapsed since the treatment. The only alternative 
to treatment with radon would have been complete laryngectomy, and the patient 
was not a very suitable subject for this operation. 


Discussion.—Sir JAMES DUNDAS-GRANT said these were extremely fine cases, and very 
encouraging. 
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Dr. DAN MCKENZIE said he would like to be able to prophesy whether in ten years’ time 
radium or diathermy would be the remedy used for epithelioma; it would certainly be 
interesting to see which of those two methods would survive. He appealed to operators to 
publish all their cases and results; only by such means could a safe conclusion be reached. 
By publishing successes alone, an impression was formed that a remedy was better than it 
actually was. The recent method of using radium produced a very impressive effect, as it 
abolished the cancer and left the normal tissue in position. To those who saw this 
transformation scene, it was very dramatic. In operating for cancer, however, the surgeon’s 
duty was not only to produce a functional success, but to bring about the permanent abolition 
of the disease itself. Did radium do that? What would be the ultimate result? No one 
could yet tell; it needed that a wide series of cases shall have been treated and persistently 
watched over a long period of years. All the same, Mr. Patterson’s cases encouraged those 
who had been using diathermy to persevere with it. 


Dr. NORMAN PATTERSON (in reply) said that he had treated only three cases of carcinoma 
of the cheek by the flap method, the last over a year ago. All three patients were still free 
from recurrence. Previous to the devising of this method, in not one of his cases did the 
patient live for more than two years. It was difficult to follow up all one’s hospital cases as 
in a certain number the patients fail to report. 


Carcinoma of the Larynx benefited by Treatment with Radon Seeds. 
—Sir JAMES DUNDAS-GRANT, K.B.E., M.D.—W., male, aged 65, first seen by me 
in December, 1928, wearing a tracheotomy tube, with complete obstruction to his 
breathing, loss of voice, difficulty in swallowing and copious secretion of saliva. He 
had a glandular enlargement on the right side of the neck. Twelve months 
previously he had noticed a cough, followed six months later by loss of voice. 
Tracheotomy was performed in April, 1928; since then the swelling on the right 
side of the neck has developed and steadily increased in size. Laryngoscopic 
examination was difficult on account of the excessive secretion ; there was a growth 
arising from the neighbourhood of the right ventricular band and vocal cord, filling 
up the lumen of the glottis. The aryepiglottic folds were so cedematous that, under 
examination by the ordinary laryngoscope, the growth was almost completely 
concealed. On February 6, 1929, a general anesthetic was administered, and by 
means of the directoscope I was enabled to see an unmistakable epithelioma which 
grew from the right wall of the larynx. The cedema diminished under the anesthetic 
and formed two shiny flapping crests. A large portion of the growth was removed 
with forceps, and microscopical examination showed it to be epithelioma. I inserted 
three radon seeds into the base of the growth, and would have inserted more, but the 
tissue was so soft that they were not retained. 

After a few days patient announced himself as much better, and could breathe 
through the mouth and larynx. I then removed his silver tracheotomy tube and in- 
serted an india-rubber tube of ordinary length; this excited cough ; I shortened it 
and plugged it with a cork. On March 13 he had taken out the tube and could 
breathe comfortably without it, his speech being hoarse but quite distinguishable. 

At the end of March he was fitted with a radium collar, which he wore 
daily for about ten hours. There was no reaction. On April 17 the collar was 
given up. The dose had been 7,325 mgm. hours. 

At present there is infiltration of the right aryepiglottic fold, but apparently no 
breach of surface, and the interior of the larynx is quite visible. 


Tuberculous Ulceration of Epiglottis. Operation Twenty-two Years 
Ago.—HERBERT TILLEY, F.R.C.S.—The patient (male) complained of soreness on 
swallowing. The free border of the epiglottis was swollen and ulcerated. It was 
removed with Lake’s punch forceps. The intrinsic regions of the larynx appeared to 
be normal. The pulmonary apices showed definite signs of tuberculous infection. 
After the removal of the epiglottis the patient spent four months in the Ventnor 
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Hospital for Consumption. Since then he has remained in excellent health and 
there has been no sign of recurrent pulmonary or laryngeal infection. 

He came the other day and reported that he had a slight soreness of the throat, 
but no lesion could be seen. 

It is understood that if the epiglottis is extensively ulcerated in combination with 
pulmonary phthisis, the prognosis is not so good as when the lesion is situated in 
other parts of the larynx. In a recent number of the Transactions of the American 
Laryngological Association there is a paper on Tuberculosis of the Epiglottis, in 
the opening sentences of which this view is expressed." 


Discussion.—-Sir JAMES DUNDAS-GRANT said that this was a very instructive case. Inter- 
ference with swallowing in such a case was so great that removal of a painful ulcer at the 
edge of the epiglottis, or of a portion of the epiglottis, gave astounding relief. This interfered 
little or not at all with drinking. 


Mr. HAMBLEN THOMAS said he had seen a man with old tuberculous ulceration of the 
larynx and epiglottis, who was one of the first cases treated by Sir StClair Thomson with 


sanocrysin combined with the sanatorium treatment. The lesion was now healed, and the 
Jarynx had remained healthy for years afterwards, although of course the patient was not 
an “A 1" man. He (the speaker) considered that general treatment was of great importance 


in dealing with tubercle of the larynx; if the general condition of the patient improved, the 
tuberculous larynx would, in many cases, clear up also. 


Ulceration of Larynx. Case for Diagnosis.—C. A. S. Ripout, M.S.—Male, 
aged 25. Hoarse five months, following severe cold. Suffers from cough and pain in 
left ear. States he is not losing weight. 

Left side of larynx fixed and extensively ulcerated, the ulcerated surface extending 
from the left aryteno-epiglottic fold, which is also swollen, to below the remains of 
the left vocal cord which is mostly destroyed. No ulceration can be observed in 
the right side of the larynx, which is freely movable. No cervical lymphatic glands 
felt. Skiagram of chest shows mottling of both lungs, especially at the apices. 
Wassermann reaction negative. 

Suggested diagnosis: extensive tuberculous ulceration, but the complete fixation 
suggests a possible malignant change. 


Tuberculosis of Soft Palate.—C. GILL-CarEy, F.R.C.S.Ed.—Female, aged 
15. Sore throat noticed early in April, 1929. Attended hospital a month later, 
when an ulcer, involving the free edge of the soft palate on the left side and the 
upper pole of the left tonsil, was noticed. \Wassermann reaction negative. Three 
weeks’ treatment with mercury and potassium iodide were without effect. A piece 
removed for microscopical examination was reported to be tuberculous. 





Discussion.—Dr. JOBSON HORNE said he had seen similar cases; his first look at this 
case suggested a possible diagnosis of syphilis. 


Mr. H. J. BANKs-DAvis said that tuberculous ulceration of the palate was intensely 
painful. He had found that the best treatment was to apply orthoform powder; it was a 
great aid in relief of pain and in quick healing. If treated with iodide of potassium and 
mercury, these ulcerations might break down very rapidly. He recollected the case of a 
famous music-hall artist who had tuberculosis of the palate. He had had syphilis, and when 
he left the nursing home in London he was sent to the seaside to recuperate. He was 
attended there by a medical man and treated, in view of his history, with enormous doses of 
potassium iodide. The palate sloughed away and the patient died a miserable death. 


Cystic Growth on Under Surface of Epiglottis.—A. L. Mactxop, M.B. 
—Female, aged 22. Hosiery worker. Complains of gradual loss of voice after 
a cold for six or seven weeks and worse for the last two weeks. No cough, pain, or 
other symptoms. 

1 1927, xlix, 113. 
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Discussion.—Sir JAMES DUNDAS GRANT said the swelling seemed to arise from the left 
side of the larynx, the anterior part of the vocal cord and the ventricular band. The voice 
was almost extinct. He thought a portion of the swelling might be removed, so that some 
definite idea as to the treatment of the condition might be obtained. He did not think the 
lesion was malignant. 


Mr. H. J. BANKS-DAVIs said he thought the swelling was too angry-looking to be a cyst. 


The PRESIDENT suggested examination with Haslinger’s directoscope. The swelling 
seemed to spring from the left ventricular band. If a piece was removed for examination 
perhaps the exhibitor could deal with the condition completely at the same time. 


Bilateral Abductor Paralysis (?)—K. A. PeTErRs, F.R.C.S.—Patient, female, 
aged 46. For nine months the patient had suffered from aphonia and shortness of 
breath, but was able to sleep lying down. The cords are usually approximated from 
the vocal processes to the anterior commissure. Is this a case of glottic spasm due 
to hysteria or an organic disease, or is it a case of partial abductor paralysis ? 





Discussion.—Sir JAMES DUNDAS-GRANT said he thought this might be a functional 
condition. When asleep, the patient made no inspiratory noise such as was usual in bilateral 
abductor paralysis. 

Mr. PETERS, in reply, said that the cords were capable of only slight abduction. On 
inspiration the glottis opened slightly and then closed again. 


Swelling of Left Arytenoid and Fixation of Vocal Cord: for 
Diagnosis.—F. C. W. Capps, F.R.C.S.—C. S., male, aged 24. Admitted to the 
Metropolitan Hospital under Dr. Hill, April, 1929, suffering from fever, stridor and 
dyspnoea. 

Fourteen days previously had an attack of tonsillitis lasting three or four days. 
Returned to work. 

Six days before admission sore throat returned ; dysphagia + no cough ; looked 
very ill, tongue moist and furred. Tonsils fibrous but not enlarged. Fauces and 
posterior pharyngeal wall rather red. Enlargement and tenderness of cervical tonsillar 
glands which were tender. 

Two days after admission dyspnoea became very marked; I then saw the patient 
for the first time. 

An examination for the Klebs-Loeftier bacillus was negative. A film contained 
many Gram-positive cocci. 

On examination, patient looked ill and distressed and was breathing with 
difficulty ; there were signs of recession. Nose, fauces and upper pharynx appeared 
normal; hypopharynx contained frothy mucus. Great cedema of left arytenoid ; 
vocal cords could not be seen. 

Tracheotomy was performed the same day. 

Patient made steady progress. ‘Tube was replaced a fortnight later with a 
window tube, kept corked during the day. Tracheotomy tube finally removed at 
the end of twenty-five days. 

Present condition: Left arytenoid still swollen and left cord fixed; voice and 
breathing good; no obvious focus of infection. 

Sputum examination: Negative on three occasions. Wassermann reaction 
negative. 


Discussion.—Dr. BROWN-KELLY said the man’s voice sounded to him perfect and yet 
the cord was in the usual cadaveric position ; the other cord going over fairly well. If the 
laryngeal appearances had been similar but due to paralysis, the voice would have been 
decidedly affected. The only explanation he could offer for the maintenance of the good 
voice was that the two cords were on the same level. In paralysis there would be a falling 
forward of the arytenoid with descent of the vocal process. Here, he thought, the immo- 
bility of the cord was due to fixation of the crico-arytenoid joint. 
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Mr. TILLEY said he had seen a patient who had an cdematous arytenoid and a fixed 
cord. The temperature was 100° F., and in the course of a few days, acute rheumatic 
symptoms developed in the joints. Under appropriate treatment the patient recovered and 
two months later the laryngeal lesions had completely disappeared. This present case might 
also be one of inflammation of the crico-arytenoid joint. He advised no local treatment of the 
larynx at present, but he would remove the tonsils because they might be the primary focus 
of infection. 


Ulceration and Fixation of Left Vocal Cord (Case for Diagnosis).— 
Shown by Dr. NoRMAN MAcKEITH (for W. STEWART, M.B.).—Patient, male, 
aged 37. 

History.—Voice became husky in January, 1928; no previous throat trouble. 
Has been working ever since. 

No cough or sputum ; no loss of weight. Wassermann reaction negative. Wife 
has had three pregnancies of which one was a miscarriage, two children are now 
living. Patient smokes ten cigarettes a day and is a very moderate drinker. First 
seen May 24, 1929. The left vocal cord was ulcerated and fixed. The ulcer was 
crater-like and located in the middle of the upper surface of the cord. 

Patient has taken potassium iodide 10 gr. and liq. hydrarg. perchlor. 30 minims, 
three times daily, since May 28. The ulcer is now less swollen, and he feels very 
much better. 

Discussion.—Dr. JOBSON HORNE said that in his opinion the swelling was an epithelioma 
of the vocal cord. 

Mr. TILLEY said that tubercle limited to the edge of the cord, as in this case, would not 
prevent movement. Therefore it must be assumed that there was some infiltrating lesion 
which mechanically hindered the action of the cord. If the lesion was syphilitic, again 
there would be little reduction in the movement of the cord. He agreed with Dr. Horne 
that it was probably of a malignant nature. 

Sir JAMES DUNDAS-GRANT said that prompt action—probably thyrotomy or radium 
treatment—was needed. It was a case for a biopsy. 

Mr. W. T. GARDINER said he considered this an admirable case for radium. If Mr. 
Stewart were to resect the ring of thyroid cartilage subperiosteally and to insert a pallisade 
of radium needles, the result would be excellent. 


Specimen: Portion of Root of Tooth discharged through the Nose.— 
A. L. Macieop, M.B.—On April 24, 1929, a patient was sent to me by a dentist 
who a day or two before had been extracting an upper molar under a local 
anesthetic. One root was left, which he plainly saw and attempted to remove. 
it slipped upwards from his forceps. 

He was able to pass a probe into the antrum through each root-socket. He 
broke through the partitions with a burr and endeavoured to syringe the root and 
also to grasp it with forceps, but without success. He took a skiagram and could see 
the root in the antrum. On April 29 the patient called on the dentist and handed 
him the piece of root which had dropped from her nose on the floor. The root-socket 
had by that time sealed up. 

The piece of root measured one-third of an inch in length. 


Periodic Pain of Nasal Sinus Disease.—J. ALDINGTON GIBB, M.D.— 
EF. H., male, aged 41. The pain began when he was in Chile several years ago; 
it was thought to be a form of migraine and was treated as such. 

Symptoms.—Pain referred to supra-orbital and temporo-parietal regions, and 
to the left eye; slight nasal discharge (left). The attacks frequently culminate in 
sickness and may last several weeks with breaks of relief. Dr. Mackey, of Birmingham, 
treated the patient with autogenous vaccines of pneumococcus and Bacillus 
influenze. 
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On examination : Anterior nares: right, normal; left, middle turbinal enlarged, 
mucopus in mid-space in naris. Post-nasal space: mucopus seen winding round 
left Eustachian cartilage. Transillumination shows shadow at upper part of left 
anterior ethmoid region ; skiagram shows dullness in same position. 

March 24, 1929.-—Under general anesthesia, exploration of left maxillary antrum 
was made with a Watson-Williams syringe. Nothing pathological was found, but 
the anterior group of ethmoid cells yielded some flocculent material containing 
streptococci and staphylococci. 

Operation (same day).—Anterior half of middle turbinal and anterior group of 
ethmoid cells opened up to orbit ; eechymosis ot skin at inner canthus resulted. 
Next day the pain had almost entirely disappeared. In addition, a symptom which 
was thought to be due to cardiospasm, namely, severe pain behind the mid-sternum, 
cleared up completely. 

The patient now declares that he has not been so well for many years. 


FURTHER REPORT OF CASE PREVIOUSLY SHOWN. 


Subglottic and Arytenoid Swellings.—Shown by W. ALLIN MILL, F.R.C.S., 
for W. M. Moxuison, M.Ch. (First shown at the Meeting held in November, 
1928.')—A swelling developed in the inter-arytenoid region and was diathermized 
in February. The patient has continued to improve but she still has a subglottic 
swelling. 

Mr. O. POPPER demonstrated a Modified Technique with a New Guillotine for 
Bloodless Enucleation of the Tonsils. 


1 See Proceedings, 1928, xxii, (Sect. Laryng.) 5. 














Section of Otology. 


SUMMER MEETING (continued). 
[June 21 and 22, 1929.]} 


Ionization in Cases of Suppuration of the Middle Ear. 


By G. SeccomBE Hert, F.R.C.S., A. G. WELLs, M.B., and 
G. Murray Levick, L.R.C.P., M.R.C.S. 


I.—Mr. G. SECCOMBE HETT. 


IONIZATION is a valuable adjunct in the treatment of suppuration of the middle 
ear, but like all other special treatments, it is likely to get into disrepute or to be 
regarded as a failure if used in unsuitable cases. I have found the method very 
suitable up to the present. I have not used it except after every form of local 
treatment has been adopted and when, in my opinion, operation was the only 
alternative. ; 

In cases in which there is chronic attic infection, local treatment may, and often 
does, effect a cure and ionization may be tried, but in these cases it is experimental, 
and the prognosis should be guarded, as operative measures may still be indicated. 
In a tympanic mastoid where cells communicating with the antrum are involved in 
the suppurative process, ionization would probably prove useless and surgery is 
indicated. With a satisfactorily draining attic and aditus, a small antrum, and no 
cells, the treatment is worth a trial. 

I have at present a case, under the care of Dr. Levick, in which, years ago, 
a left radical mastoid operation was performed. The ear has continued to suppurate 
ever since and is deaf. On the right side the hearing is fairly good, but suppuration 
has taken place intermittently for about the same time, despite long continued 
hospital treatment. There is a well-draining perforation, but the middle ear 
contains granulations. The tonsils and adenoids have been removed. We are 
trying ionization on both ears as an experiment; if it fails, operation on the right 
side will be indicated, and I cannot hope that the patient will have as good hearing 
as she has now—in fact, the good ear upon which she depends will probably be 
somewhat deaf. 

Those troublesome cases in which a radical mastoid operation has been per- 
formed and in which the discharge continues, are becoming rarer, owing to improved 
technique, but are seen by all of us now and then. In every case of this type which 
has come under my observation, the ear has completely dried up after ionization, 
confirming my belief that we have in ionization a valuable aid in treatment. 

In this connexion I may quote the case of a boy, aged 9, whom I was called to 
see on account of an acute left mastoiditis. He also had double pneumonia and, I 
thought, a left acute frontal sinusitis. The physicians thought he was dying and 
permission to operate was refused. Later the pneumonia resolved and a local 
surgeon operated on the mastoid. The patient seemed, however, to have signs of 
intracranial pressure and a temporo-sphenoidal abscess, and a neurological surgeon 
was called in who trephined, but found no signs of this lesion. The mastoid healed 
well, but polypi appeared; the boy underwent local treatment, but there was 
intermittent discharge for some years. I operated on a pronounced nasal obstruction, 
and also performed an intranasal frontal sinus operation when the patient was 17. 
After this, the aural discharge stopped. I next heard of him when he was in India, 
where he had a radical mastoid operation performed on account of urgent symptoms. 
He subsequently returned with a discharge of pus from the cavity. The tube was 
patent, the discharge cleared up with local treatment, but recurred whenever he had 
a cold. Ionization was then tried; he was then aged 26, and the cavity became dry 
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after the third treatment. This was three years ago. He is now married and well, 
and the ear is dry with a healthy mastoid cavity. This has remained so up to the 
present time. 

Another type of case in which successful results have been obtained is that of 
the acute otitis in which there is a well-draining perforation, but in which—instead 
of the normal resolution within a week or ten days—the discharge continues 
unabated without impairment of hearing and with no acute symptoms, such as 
tenderness or temperature. In one such case recently, in which I was considering 
the necessity of operation for stopping the discharge and preserving the hearing, 
Dr. Levick applied the ionization treatment. The discharge ceased and the 
perforation healed at once; the result was dramatic. This discharge had continued 
for nearly two months, and now, six months afterwards, the ear is—-and has remained 
throughout this period—perfectly normal. 


II.—Dr. A. G. WELLS. 


IONIZATION in the treatment of otorrhcea has been found by some workers to be 
of great value. In the hands of others marked success has not been attained. It 
is my object firstly, to state what I have found from actual experience to be the 
main causes of this lack of success, and secondly, to bring to your notice some 
statistics which are very definite evidence of the high value of this method of 
treatment. 

The first cause of disappointment relates to the selection of cases. 

In deciding what cases are suitable for ionization, an accurate diagnosis must be 
made of the condition, not only of the ear, but also of the nose and throat, by all 
the means we have at our disposal. 

Speaking generally, acute cases are unsuitable, but now and then a successful 
result is obtained. It is in certain types of chronic otorrhcea that the best results 
are seen. I divide all discharging ears into three classes of suitability, viz. :— 

(a) Those suitable at the outset: (b) those not suitable when first seen, but 
which may be made suitable; (c) those unsuitable firstly and lastly. 

In class (a) are cases which may be described as purely “ tympanic sepsis.” 
These show a chronically infected tympanum, and continue to discharge because no 
means has been adopted to sterilize the cavity completely or adequately remove the 
sepsis therein. They are cases of mixed infections, the original discharge having 
become infected with outside organisms, which, by their action and the action of 
their products, irritate the tissues, causing the secretion of more serum and leucocytes 
which degenerate and add to the discharge, so that a vicious circle is set up. 

In class (b) we have such cases as those of tympanic sepsis complicated by 
granulations, polypi, enlarged tonsils, adenoids, other nasal conditions, and so forth. 
The preliminary treatment of these conditions, followed by ionization, supplies a 
further series of successful results. 

These two classes may also be described as cases of “ accessible sepsis” and 
“accessible sepsis + a complication,” and in practically all cases of accessible sepsis 
ionization is indicated. 

In the third group (c) we have cases which come under the heading of 
“inaccessible sepsis” or “accessible with difficulty.” Examples of these are 
disease of the antrum or mastoid bone, many cases of attic disease, certain cases of 
carious conditions of the tympanic walls, ete. These will generally need a mastoid 
operation. 

It has been stated, and the statement has been published, that in order for 
ionization to be of any use the perforation must be a large one. This is absolutely 
incorrect. The size of the perforation matters little, so long as the ionizing fluid 
can be made to reach the whole of the septic area. Thus, if ionization is performed 
in any of class (c) cases, or of class (b) before the complication has been dealt with, 
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no success can be expected, and workers should not form an opinion of ionization 
on cases of this kind, as has been done. 
The second cause of failure to obtain good results by ionization is faulty 


technique. 
In this connexion the preparation of the ear for ionization is most 
important. ivery bit of discharge and débris must be removed by syringing, 


or, if necessary, washing out with pure ether. Unless this precaution be taken, a 
successful result will not be obtained, even in “suitable” cases. Another 
common error of technique results in the presence of an air bubble in the ear. 
This happens when the fluid is introduced into the ear in such a way that the 
air present and in contact with the septic area is not entirely displaced by the fluid. 
It can be prevented by introducing the fluid very slowly and allowing it to run 
down the meatal wall on one side only. Another method is by using Siegle’s 
speculum to aspirate any air present. 

Thus we see that the reasons for failure to attain good results are: (1) Faulty 
selection of cases; (2) faulty technique. If the technique is perfect and if suitable 
cases are selected—particularly cases of tympanic sepsis—excellent results will 
always be obtained. 

There is another class of case in which I have employed ionization extensively, 
with much success, namely, the discharging ear after mastoid operation. Ionization 
produces sterilization of the cavity and physiological rest, the two things most 
needed for the healing of the ear after operation. Another use to which ionization 
may be put is the clearing up of a diagnosis. It is not always possible, in 
seeing a case for the first time, to make an accurate diagnosis of the condition 
present. A temporary improvement is often brought about by ionization, which 
reduces the inflammation and swelling of the mucosa, and an obscure condition is 
thus revealed. 

Critics have complained that though ionization may cause a cessation of the 
discharge, it is only temporary, and that the discharge from the ear will occur 
again later. Now this statement gives quite a wrong impression of the position. 
It is true that an ear once cleared up by ionization may, and often does, 
discharge again at a later date, but this is equally true of an ear which has been 
cleared up by any other form of treatment, or, indeed, without any treatment at 
all. If an ear remains well for one or two months after treatment, one is 
justified in assuming that the treatment has been successful. Should a fresh 
discharge develop after that period, it is due to a reinfection, and reinfections are not 
more liable to occur in ears cleared up by ionization than in ears cleared up by any 
- other means. 

The table below gives the figures of a series of cases treated in a certain clinic 
during the past three years. 


No, of cases No, still under 
Year diagnosed as No, lapsed No. cured treatment at Percentage 
tympanic sepsis end of the year 
1926 avs 611* eos 10 one 454 ese 146 ove 75 
1927 oe 840 one 27 sve 675 _ 138 ove 83 
1928 .. 1,2014 ove 21 ase 929 eee 239 eee 79 
* On2 case sent to hospital. + Twelve cases sent to hospital. 


Had those cases which were under treatment at the end of the year been 
followed to their termination, the percentage would have been found higher than 
these figures. 

The point I want to emphasize is that in the great majority of these cases the 
patients had already been treated elsewhere by syringing, drops, etc., for weeks and 
months, and in some cases years, before they came up for ionization. 

I submit that these figures may be regarded as sufficiently convincing evidence of 
the value of ionization in suitable cases. 
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III.—Dr. G. MURRAY LEVICK. 


IN this short paper [ shall confine myself chiefly to describing the technique of 
ionization in the treatment of suppuration of the middle ear. 

For the active electrode I use a vulcanite aural speculum, with a fixed coil of 
zine wire on its inner surface, the lower end extending almost to the bottom of the 
speculum, the upper end being attached to a rheophore. I have always ionized 
with zinc, and never seen any reason to use other ions. 

The treatment should always be given with the patient in the reclining position ; 
no exception should ever be made to this rule. He should lie on his side with the 
affected ear uppermost. A very small current affects the semicircular canals, thus 
causing loss of balance and giddiness. An indifferent electrode (negative) is attached 
to some other part of the body. The milliampere metre should be sensitive, accurate 
and of wide amplitude, so as to record in at least duodecimals of a milliampere. 

I pass a couple of turns of rubber bandage round the patient’s head just above 
the ears, across the forehead and below the occiput, and place the rheophore that is 
attached to the active'electrode beneath the bandage, close to the ear. The rheophore 
is thus held firmly in place so that it cannot drag the electrode out of the meatus or 
disturb it in any way during the treatment. 

The meatus, having been carefully irrigated to clear out accumulated pus, is now 
filled to the brim with 2% aqueous solution of zine sulphate, and the speculum 
electrode above described is introduced into the meatus just far enough to secure a 
firm hold, but not so far as to cut off the outer half of the wall of the meatus from 
the ionizing current. The current must be very gently introduced, in fact so gently 
that the patient suffers no discomfort. It is fortunate that the anode is the pole 
required for the introduction of metal ions, because much less discomfort is caused 
with this than with the negative pole. It produces an electrotonus with consequent 
reduction of inflammation. 

The amperage of the first treatment and of those to follow must be determined 
largely by the acuteness of the inflammation and the hypersensitiveness of the 
innervation. Not infrequently 0-2 milliampere is the maximum current supportable; 
and any increase on this is followed by acute discomfort. Later on this hyper- 
sensitiveness departs and larger currents may be used. I never exceed 1 milli- 
ampere, but it is much better to allow more time with a weak current than to 
employ a stronger current for a shorter period. 

Only two sensations should be felt by the patient. The first is a tinnitus with 
very high pitched note which ceases directly the current ceases, the second is a 
metallic taste due to stimulation of the gustatory nerves. This may or may not be 
present, as a rule the current is insufficient to excite it. ‘‘ Swimming of the head,” 
or shocks, are simply the result of too much current or of clumsiness in its 
application. 

The first treatment, as a tentative measure, should last about five minutes, after 
which the current is gently turned down and the speculum removed. The turning 
down of the current should take place very slowly, giddiness being produced more 
easily when it is diminished than when it is increased. The solution is now 
removed from the meatus by a succession of suitably fashioned cotton-wool 
swabs. A good deal of discharge may have taken place into the solution. The 
meatus is finally cleaned up by the gentle application of swabs squeezed out in 
spirit, and an examination is made through a speculum, to make sure that it is 
thoroughly clean. Finally, a loose plug of dry wool may be introduced into the ear 
and the patient may be allowed to get up. When the treatment is desirable after a 
mastoid operation, the opening into the mastoid cells should be ionized separately 
from the meatus. 

In skilled hands and through a shunt resistance, there is no reason why the 














143 - Section of Otology 1565 


electricity should not be taken from a direct current main supply, if the usual 
precautions are taken as to insulation, but accumulators form the ideal source. If 
a wire shunt resistance is used it should be in first-class order, otherwise the 
steady flow of current will be disturbed when the amperage is increased or decreased. 
I prefer a water resistance because there is less risk of such disturbance. 

Before each subsequent treatment a careful examination should be made to 
ascertain whether any inflammatory reaction remains as a result of the previous 
application. It must be remembered that the success of the treatment largely 
depends upon a fine discrimination as to the amount of zinc to be introduced into 
the tissues, and over-dosage is the most likely mistake to be made. The zinc ions, as 
soon as they enter the tissues, surrender their electrical charge to hydrogen ions, 
remaining in situ as atoms of zinc. These atoms are deposited in a beautifully 
even manner upon and just beneath the surface of the tissues in the manner of 
electro-plating. Their effect is to sterilize the part and to stimulate leucocytosis 
and the processes of repair. The advantage of ionization over mere irrigation with 
a solution depends upon the penetration of the ions into the tissues, so that fissures 
and small cavities are ionized through the exudates that fill them. 

Should an over-reaction be noted as the result of the previous treatment, it is 
my practice to ionize for one or two treatments with boiled tap water only and I 
have obtained excellent results by this method, with subsidence of the 
inflammation. 

We must remember that an electrical current of suitable strength, in its passage 
through chronically inflamed tissues, has a therapeutic effect apart from ionic 
medication. How this effect is obtained we do not know, but I am inclined to 
think that it may be through stimulation of the sympathetic nerves, on which 
nutrition so much depends, or through stimulation of metabolism in the cell nuclei, 
or stimulation of phagocytosis, or possibly through all these factors. Again, 
while the current is flowing, anion bacteria leave the surfaces and migrate to the 
zine electrode, leaving only kation bacteria behind. These will in turn be detached 
by reversing the current, but I prefer to leave them for destruction by the ionized 
zine rather than to reverse the current, as in my experience the kathodal current is 
inadvisable for the middle ear. In any case such simple ionization is a valuable 
accompaniment at certain times during a course of ionic medication with zinc. 

The treatment of the ear by electricity is a process requiring a nicety of 
technique, sound judgment, especially as to dosage, and experience in this par- 
ticular branch of electro-therapeutics. It is only really advisable when in the hands 
of a qualified man who has made it a special study, and he should, in every case, 
work in coéperation with an aural surgeon when dealing with any case of sepsis. It 
must not for a moment be thought that this treatment is safe in the hands of 
the average masseuse. No difficulty arises in private practice, but one sees 
the difficulty that may arise in hospital practice if this treatment is adopted 
as a routine in an aural department dealing with a large number of patients. 
The best procedure in this case would be for an electro-therapist to be specially 
attached to the department so as to be one of the team. He might then train a 
specially selected qualified masseuse, with a certificate in electro-therapy, who should 
also be a trained nurse, to work with him under his supervision. Such an organiza- 
tion would, I believe, be very successful, and a definite advance in therapeutics. 

This form of electro-therapeutics is an example of the advisability for special 
hospital departments to have their own electro-therapeutic organization. 

Discussion.—Dr. A. R. FRIEL said that his remarks would deal with his experiencé at 
some of the school clinics opened for the treatment of chronic otorrhea and would also 
indicate the place of zinc ionization in aural practice. The economic importance of simple 
and efficient methods of treatment was evident. In January, 1924, a weekly session lasting 
two and a half hours, began to be held during term time at Bruce Castle, Tottenham. The 
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school population in Tottenham was over 25,000. When the clinic began there was an 
accumulation of cases of otorrhwa and it took two years to work through these and to 
deal with some of the fresh cases which occurred. During those two years only six ears 
were seen in the stage of acute suppuration. In 1926 twenty-seven ears were treated in 
the acute stage, but in the following year ninety-two ears were seen during the acute 
stage, as it had become possible to see every case of otorrheea within a week after it had 
been notified to the organizing clerk. There was now no waiting list. In 1928 it was 
believed that untreated otorrhcea did not exist in the schools. To test this a circular was 
sent by the Medical Officer of Health to all the head teachers instructing them to discover 
and send in the names of—any children who were found with ear discharge, and who might 
have escaped the net of medical inspections, etc. Three only were discovered. It is 
necessary to be explicit about these cases. There were the patients who came during the 
stage of acute inflammation with discharge, which had lasted for less than a fortnight. It 
was reasonable to suppose that within ten days of the onset of the discharge the antibacterial 
powers of the body would have developed, and that if stagnation of the discharge in the 
meatus and tympanum was not permitted, and there was no mastoid disease, recovery 
should follow quickly. This has proved to be the case. These cases were treated at home 
with drops of undiluted glycerine containing 1% of carbolic acid, a teaspoonful being poured 
into the ear and allowed to remain for a quarter of an hour. When the discharge diminished 
the glycerine was discontinued, and boracic powder was insufilated at the clinic. 

If, however, the child did not come during this early stage, but in the third week, when 
infection of the discharge in the ear with saprophytes, rather than infection of the tissues, 
might be expected, he would be considered as entering on the chronic stage. In this early 
chronic stage it was not often necessary to resort to zine ionization. The ear was carefully 
cleansed and boracic powder was blown in on one, two, or three occasions. 

It was now only occasionally that a patient was seen attending for the first time 
with a discharge that had lasted for weeks or for months. These were the cases for 
which zine ionization was of such great importance, and of which the numbers in 1924 
and 1925 had been so large. If the area of sepsis was accessible, and if polypi or large 
granulations were not present, they yielded as rapidly to treatment by zine ionization as did 
the cases first mentioned to simpler treatment. Finally, there were the cases in which the 
area of sepsis was inaccessible—the attic and mastoid cases, most of which needed operation. 
Zinc irrigation played the essential part in getting rid of the incubus of severe chronic cases 
due to accessible sepsis, and made it possible, later on, to devote the time of the Session to 
treating cases during the acute and early chronic stages, and so preventing the conditions 
and complications which were prevalent when the clinic started. Although during the year 
there were a good many cases of otorrhea treated, the incidence at any one time in the 
schools was small, since the duration of treatment was short. The experiences at the school 
clinics in Hornsey and Walthamstow were similar. 





Dr. PAVEY SMITH said there was one important point in the ionization treatment of the 
middle ear which was liable to be lost sight of, namely, the toilet carried out before ionization 
was begun. If this was performed instead of syringing or instilling drops into the ear, he thought 
the results would be almost as startling as those which followed the ionization. There were 
two factors for success in this treatment, electricity and a careful and thorough toilet. 
By carefully washing out the ear beforehand, and repeatedly using the vacuum tube to extract 
discharges, and to ensure the proper introduction of the antiseptic, very good results were 
obtained. He had used flavine, and metaphen, a mercury-cresol compound. If an ear was 
treated with this, and by suction with a Siegle’s speculum, a sufficient penetration of the 
antiseptic was ensured, and this should be left in contact with the area for five to ten 
minutes, with the patient lying on the couch. Three or four applications in this way would 
often clear up the trouble without the use of electricity. 


Dr. J. ACOMB said he had not personally carried out ionization, but among his patients 
there had been some successful results from its employment. Often, however, he had noted 
that in cases treated by this method, some dermatitis of the meatus had developed as 
a sequel, and he wondered whether that was a common experience. 


Mr. A. D. SHARP (Leeds) said he had tried ionization in a series of cases on three separate 
occasions, and he had come to the conclusion that the value of ionization for middle-ear 
suppuration was over-rated. 
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In his third series he had treated an equal number of controls, and the results had not been 
definitely in favour of ionization. He had not found ionization successful in refractory cases 
which resisted the usual methods of treatment. 

Any method of treatment superadded to the preliminary conditions demanded by the 
advocates of ionization, namely, thorough overhauling of the nose, nasopharynx and tonsils, 
careful and efficient cleansing of the middle ear and meatus, and removal of granulations and 
polypi, was bound to give reasonably good results. 


Mr. T. B. JoBson said that he had been carrying out ionization for ten years, and he 
regarded it as the greatest advance made during this century in the therapeutics of the 
discharging ear. Yet in the London teaching hospitals very little ionization was employed. 
He had tried to open a small clinic for this treatment at the Central London Ear and Throat 
Hospital, and the results had been very good, the cares being about 80 per cent. The cases 
for treatment had, however, been carefully selected. By ionizing cases in which the sepsis 
was inaccessible, one was asking for failure. 

He joined issue with Mr. Hett and one or two others who suggested the allocation of the 
treatment of these cases of discharging ears to the electro-therapeutical department. He 
felt strongly that the treatment of these cases by ionization should.be carried out by the 
aural surgeon ; an electrician would not have the skill to select the cases which were suitable 
for ionization or to carry out intra-tympanic toilet. Diagnosis of the case was a first essential, 
though, of course, the technique was equally important. 

With regard to the clearing out of the accessory factors, the underlying principle of 
ionization was sterilization of a septic cavity, and that could be achieved whether septic 
tonsils or rhinitis were present or not. But if those conditions were present, the case was 
very likely to relapse, whatever method of treatment was carried out. If there was an 
infected area surrounding it, relapse was almost certain. That was one reason for insisting 
on enucleation of septic tonsils, cleansing of the nose, and so on. 

The results of ionization in suitable cases of mastoid cavities or tympanic sepsis were 
simply dramatic. The case was dealt with on the accepted plan and the patient came, 
perhaps a week later, with a dry ear, and did not seem to comprehend that he was cured 
until the passage of time without discharge assured him of the fact. It was a great satis- 
faction to a surgeon to get cases of that kind repeatedly. 

He would quote the following case: A boy, aged 10, had consulted him in 1924. The 
mother said that the right ear was perforated when he was 6 weeks old, and an abscess 
had burst in the nose. He had further trouble when 4 years old, and had repeated attacks 
of the same nature, until early in 1920, when an operation was performed for adenoids, as 
a possible preventive. In December, 1920, a mastoid operation was carried out, considerable 
bone being removed, as the condition was believed to be tuberculous. The wound had healed 
up within a month and afterwards there was much improvement in health. In September, 
1921, the boy caught a cold and the ear again became affected. He underwent a radical 
mastoid operation in France in December, 1921, and in April, 1922, came to Bournemouth, 
and was treated there by a specialist. For six months he was at Lausanne, under Rollier, 
and then had sun treatment under Sir Henry Gauvain at Alton. The mastoid was re-opened 
for closure of the Eustachian tube, and he was to have another operation, as there was some 
swelling in the pinna. The patient had consulted him (the speaker), as the condition had 
been described as tuberculous, though there was no obvious sign of tuberculosis. He 
(Mr. Jobson) thought it was a case which might clear up with ionization. Granulations 
were present in the tympanic cavity. It seemed like a case of pure tympanic sepsis. After 
two ionizations, i.e., within a month, the cavity had become quite dry, and it was still dry, 
five years after the treatment. Such dramatic results, frequently occurring, made one a 
firm believer in this method which was apparently coming to be more generally accepted by 
otologists. 

Mr. SECCOMB HETT (in reply) said that in this matter he had begun as a sceptic but had 
become a disciple. It had been said in the discussion that if careful asepsis were employed 
and the nose and throat were made right and local treatment was efficiently employed, 
ionization would not be needed. In private cases he had been struck by the frequency with 
which those treatments had been carried out and yet the discharge continued. Then 
ionization was applied, and, dramatically, the discharge stopped. 

Dr. Jobson had joined issue with him in his advocacy of the treatment of these patients 
in the electro-therapeutical department of hospitals. Perhaps he (the speaker) had not made 
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his point clearly. In his hospital was an assistant, a trained aural surgeon, who had 
obtained a travelling scholarship in order to study all electro-therapeutical work in connexion 
with the speciality. On his return he (the speaker) hoped he would be appointed. He agreed 
that electro-therapeutic work of this kind should be under the supervision of those who were 
trained aurists. 

Dr. WELLS (in reply) said that in the course of thousands of administrations of the 
treatment which he had carried out he could remember only two in which any form of 
irritation of the skin of the meatus or the neighbourhood ensued; and in both of these the 
patients had an unusually sensitive skin, which reacted abnormally to any form of 
stimulus. 

Dr. Sharp had remarked that if all the preliminary conditions required before ionization 
were fulfilled, there would remain little to treat. His reply was that his own results, 
obtained during a period of over three years, had been solely in cases of tympanic sepsis, 
in which those other conditions were not present at all. Further, in all the cases in 
which the condition had cleared up under ionization the patients had, almost without 
exception, had weeks, sometimes months, of other treatment previously. If it was not 
ionization which had cured them, what was it? Again, in the case of aman who had had this 
trouble for forty-two years, during which long time he had had all kinds of treatment, the 
condition had cleared up under treatment by ionization. If that was not a cure by ionization, 
what was it ? 

Dr. JOBSON (in further comment) said that a paper on the subject, by Dr. Maclagan, of the 
Central London Throat and Ear Hospital, had appeared a few months ago in the Lancet. 
In that paper the results of 100 cases, treated with ionization, were given, also the results in 
100 cases treated with the preliminary technique, but stopping short of the passing of the 
electric current. There was practically no comparison between the two series, the results 
in the cases treated by ionization were so far superior to those in the others. 

Dr. MurRAY LEVICK (in reply) said it was conceivable that dermatitis might ensue from 
allowing the solution to leak out and spread over the margins. This could be avoided by 
keeping the edge of the meatus dry during ionization. 

It was difficult to reply to criticism recording failures when no particulars as to the 
cases treated, and no details of the technique followed, were supplied. 


The Chorda Tympani Nerve in Otology. 
By M. Vuasto, F.R.C.S. 


THIS short paper owes its inception to a conversation with Mr. Logan Turner 
some five or six years ago. I asked him if any patients upon whom he had 
performed a radical mastoid operation had ever spontaneously reported a loss of 
taste on the affected side of the tongue. His reply was, I believe, in the negative. 
We then discussed the effect of this operation on the trans-tympanic course of this 
nerve, and Mr. Logan Turner suggested that an investigation of the subject might be 
of interest. 

There is no need for a detailed account of the anatomy of the chorda tympani, 
but perhaps I may be allowed to recapitulate very briefly the main accepted 
anatomical and physiological facts as they affect this paper. 

The chorda tympani is a mixed nerve containing afferent taste fibres from roughly 
the anterior two-thirds of the tongue, and efferent secreto-trophic and vasodilator 
fibres to the sublingual and submaxillary glands. The nerve begins to interest us 
as it parts company with the facial nerve in its vertical course, about 6 mm. above 
the stylo-mastoid foramen, and just below the slender branch to the stapedius 
muscle. It makes its appearance in the tympanic cavity, immediately to the 
outer side of the pyramid, and henceforth, until its exit from the tympanic 
cavity, hugs the tympanic membrane in the sulcus tympanicus, between the mucous 
and the fibrous layers. The precise relationship of the chorda tympani to the 
tympanic membrane is not easy to make out in the formed being, but becomes 
evident when studying sections of the foetal ear. 














147 Section of Otology 1569 


Invested by mucous membrane, the nerve is stuck down, so to speak, to the 
lateral aspect of the upper part of the incus, and then to the mesial aspect of the 
neck of the malleus just above the insertion of the tensor tympani muscle. The 
relationship of the chorda tympani to the malleus and incus is so intimate that it 
would appear that the removal of either of these bones must sever the nerve. 
The nerve hugs the lower margin of the notch of Rivinus, and crosses the upper 
part of Shrapnell’s membrane. It is therefore in a vulnerable position in cases of 
attic disease. 























CORONAL SECTION THROUGH THE ACUSTICO-FACIAL GANGLION AND INTERNAL EAR OF A 
20-mmM. HUMAN EMBRYO. 


C.N. = Cochlear nerve. C.G. = Ganglion spirale. C.C.— Canal of cochlea. J.C.A. = Internal 
carotid artery. 7.I.R.— Tubotympanic recess of primitive pharyngeal cavity. L.N. == Lingual nerve. 
S.M. Submaxillary gland. J.D.N. = Inferior dental nerve. M. = Ossification of mandible. 
M.C. Meckel’s cartilage. C.7.= Chorda tympani. S.A. = Stapedial artery. N.S.P. = Great 
superficial petrosal nerve. F.N. = Facial nerve. V.C.L. = Venacerebri lateralis. A.S.C. = Anterior 
semicircular canal. P.S.C. = Posterior-semicircular canal. V.N. = Vestibular nerve. U. = Utricle. 


(For the loan of this section the author is indebted to Dr. R. J. Gladstone, of King’s College, London.) 


The nerve leaves the middle ear through the “ iter chorde anterius,” or, as 
pointed out by Gray, through a small passage immediately to the inner side of the 
Glaserian fissure. Further on, it joins the lingual nerve on the deep surface of the 
external pterygoid muscle. 
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The purpose of this investigation is to study the effect on this nerve of injury 
and disease of the middle ear. 

The accepted criterion of a functioning chorda tympani is the ability to perceive 
taste on the anterior part—roughly anterior two-thirds—of the tongue on the 
corresponding side. Whilst this statement is perfectly correct, the converse is not 
true. It has been shown by many observers that loss of taste on the anterior part 
of the tongue has followed complete fifth nerve palsy, as, for instance, in cases of 
extirpation of the Gasserian ganglion. Wilfred Harris [1] found total loss of taste on 
one side of the tongue in eighty-six cases of injection into the foramen ovale, though 
taste was at once recognized on the other side. Indeed, the precise réle played by 
the chorda tympani, the fifth and the glosso-pharyngeal nerves is still under discussion. 

My feeling on this point is that the lingual nerve does not contain specific taste 
fibres, but that when common sensibility over an area of the tongue is com- 
pletely abolished, the patient’s higher centres are not in tune to receive and analyse 
taste impressions to which he may be subjected. 

Observations on the sense of taste are tedious and frequently unreliable. More- 
over results based purely on subjective evidence must be accepted with caution. 

The method I have employed for testing taste is much the same as that used 
by other observers and is as follows :— 


The subject is first informed what his duties are to be, namely, that he will have 
to put out his tongue and keep it out until told to put it in again. He is then 
told that his tongue will be smeared with some solution that is either sweet, salt, 
bitter, or that has no taste. He is told to point his reply on the board [shown]. 

When I first started my inquiries, I used for my testing reagents relatively dilute 
solutions, and timed with a stop watch the interval elapsing between application and 
response. I soon came to the conclusion that uncontrollable factors came into play, 
and that no useful deductions could be drawn from these refinements. I therefore 
contented myself with the testing of taste with maximal stimuli, and with the 
elimination, as far as possible, of unreliable witnesses. 

Aqueous solutions of salt, sugar and quinine sulphate are used. 

After each application the mouth is washed out with plain water. My first 
application in every case is one of ordinary water. Should the patient ascribe a 
taste to this—and it is surprising how many subjects do ascribe a taste to plain 
water—he is rejected as an unreliable witness. 

One of the factors which made observations tedious and difficult to interpret was 
the variation in the threshold of tastability in normal subjects. One person with a 
minimal stimulus over quite a limited area of the tongue will respond correctly and 
quickly, whereas another will require a maximal stimulus applied over a relatively 
large area. Indeed, from a large number of observations on normal subjects, one 
cannot help coming to the conclusion that the discrepancy in the results obtained is 
due to a definite anatomico-physiological cause. Is there a predominance in indi- 
vidual cases of specific fibres for one kind of taste, or, as Maier [2] thinks, is the 
distribution of specific fibres shared by the glosso-pharyngeal and chorda tympani 
nerves? In other words, is it not correct to say that the capacity for judging taste 
is inborn in individuals in varying degrees ? 

I will now pass on to the consideration of the question of the effect on the chorda 
tympani of injury and disease of the middle ear. 


(a) Injury to the Chorda Tympani after Paracentesis——Only a few cases of such 
injury have been recorded in medical literature. This may be due to the following 
facts: (1) That the nerve is situated normally at the periphery of the eardrum. 
From my own dissections, I would say that some text-book illustrations tend to 
show the nerve lying at rather a lower level than it normally occupies. The chorda 
tympani is almost a structure of the attic rather than of the lower part of the 
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tympanic cavity. (2) That, patients having made no complaint of an alteration in 
the sense of taste, no tests were carried out, and the damage to the nerve passed 
undetected. 

No case of ageusia after paracentesis has come under my personal notice. Of 
those mentioned by others I will refer to two only. 

Sobotky [3] reported a case in which ageusia followed paracentesis on one side, 
and he noted that on the opposite side the healthy drum showed a faint white line 
which he interpreted as being the chorda tympani taking an abnormally low course 
across the tympanic membrane. 

The second case was brought to my notice in a personal communication by Dr. 
Douglas Guthrie four years ago. 

It is interesting to note in this connexion that very exceptionally a facial 
paralysis has been known to follow the operation of paracentesis. Lermoyez sug- 
gested the explanation that the paresis might be due to an effect on the facial nerve 
consecutive to disruption of the chorda tympani. 


(b) Injury to the Chorda Tympani after Ossiculectomy.—Never having performed 
the operation of ossiculectomy, I cannot quote my personal experience in this 
respect. It is obvious, however, from the intimate anatomical relationship between 
the chorda tympani, the malleus and the incus, that in the extraction of either of 
these ossicles, the disruption of the nerve is inevitable. In clinical support of this 
assumption is the statement of Ludwig Kinder that “the removal of the hammer 
and anvil always leads to ageusia on the side of the operation.” 


(c) Injury to the Chorda Tympani after the Radical Mastoid Operation.—As a 
corollary to what has just been stated, it follows that the performance of the radical 
mastoid operation must also be followed by ageusia over the area supplied by the 
chorda tympani nerve. A large number of observations has proved this to be the case. 
Moreover, this loss of taste is permanent so far as such a statement can be made. 


(d) Injury to the Chorda Tympani in Suppurative Affections of the Middle Ear.— 
A considerable amount of attention has been given to this subject abroad. I would 
particularly quote in this respect the names of Kinder [4], Schultz [5], 
Schlechting [6], and Maier. 

Certain facts can be laid down as proved: Firstly, that a considerable number 
of cases of middle-ear suppurations show a lesion of the chorda tympani. Secondly, 
that, as one might expect, the chorda tympani is most frequently lesioned where the 
middle-ear disease is of long standing, affects the attic and is attended by 
cholesteatoma. Thirdly, that in many advanced cases of middle-ear disease the 
integrity of the chorda tympani is completely preserved. No useful deduction as to 
the extent of the disease can therefore be drawn from the integrity or destruction of 
the chorda tympani nerve. 

The results hitherto described have all been based on subjective evidence. 
German observers, in particular, have published the results of series of cases in 
which delayed taste perceptions and perversions of taste—such as sweet being called 
salt, salt bitter, and so on—are noted as positive indication of a lesion of the chorda 
tympani nerve. Without denying the truth of their contention, I am inclined to 
think, from results obtained in a large number of cases in normal persons, that the 
tendency has been to ascribe too positive a value to the results obtained. 

It occurred to me that it might be interesting to try to obtain objective evidence 
of the destruction of the chorda tympani nerve in cases in which the nerve might be 
supposed to have been damaged. 

So far as I am aware, these observations have not been made before in their 
application to otology. 

The submaxillary gland has a double nerve supply, from the sympathetic and 
from the cranial nerves. The cranial fibres are derived from the chorda tympani 
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nerve. After a short course from the lingual nerve, the fibres of the chorda tympani 
leave it as a slender nerve which runs along the duct of Wharton to the submaxillary 
gland. 

If the chorda tympani of the dog is experimentally cut on one side, the sub- 
maxillary gland enters into a condition which is termed “overflow activity” or 

‘paralytic secretion.” The condition is attended by a gradual atrophy of the gland, 

and sections of the gland present typical appearances. 

The object of my inquiry was to ascertain whether or not changes occurred in 
the submaxillary gland as a result of interference with the continuity of the chorda 
tympani in the tympanic cavity. 


Case I.—A male, aged 36, with otorrhwa of fifteen years’ duration and extensive 
attic disease on the left side. The right ear was normal. 

Taste testing gave the following results: Right ear: Positive for sweet, salt and 
bitter. Left ear: Negative for sweet and bitter; ? slight reaction for salt. 

The patient died from intracranial complications ten days after the above tests 
were made. 

I am indebted to Dr. Elworthy for the following report on the submaxillary 
glands :— 

Both glands were removed post-mortem, cleansed of extraneous fat and weighed. The 
right gland weighed 7:94 gr., the left, 6:91 gr. No calculi were present, and there was no 
gross evidence of obstruction of the ducts. 

Sections were made through about the centres of both glands after an identical preparation. 

The right gland sections are those of an average normal gland. 

The left shows marked changes of an inflammatory and degenerative character, as 
follows :— 

Vessels—Very prominent, engorged and presenting many more leucocytes, mainly 
polymorphonuclears. 

Ducts.—Generally more distended and full of mucin. Some few of them show poly- 
morphonuclears. 

Parenchyma.—Cells of alveoli suggest hypersecretion with lack of restoration to normal 
and with ultimate necrosis in places. 

Stroma.—Early diffuse fibrosis with round and polymorphonuclear cell infiltration. 

The above changes tend to be lobular in distribution. The gland is not equally damaged 
throughout. 


Case II.—The second case is that of a boy, aged 9, who, seven years before, had 
had a radical mastoid operation performed on the right ear. Owing to the boy not 
being a reliable witness, no taste experiments are noted. 

I had occasion to perform some small operation on the right ear, and the 
opportunity was seized for removing a small piece of the submaxillary gland on 
both sides. 

Sections of these glands were mounted, after identical preparation, and sent to 
Mr. Lawrence, of the Royal College of Surgeons, who kindly examined them for me 
and reported as follows :— 

There is a distinct difference in the two slides when examined under a high power. The 
protoplasm of the cells of the serous acini in the slide marked “ right” is in many places 
vacuolated, and, in consequence, the granules are less evenly distributed than they are in the 
other slide, and tend to run in lines and networks. I do not think that the vacuoles can be 
mistaken for lumina of the acini because there are often several in the same acinus. I will 
not attempt to decide what the change means—whether it is pathological (liquefactive 
degeneration) or whether it is some purely physiological change. 


These two cases, taken in conjunction with taste experiments, establish, 
I submit, that the chorda tympani may be lesioned in suppurative disease of 
the tympanic cavity and after a radical mastoid operation. In the latter case, 
I submit that the nerve is always destroyed and the effect is permanent.; 
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Discussion.—The PRESIDENT said he would like to know why Mr. Vlasto used only 
three tests, and why he did not include a sour tasting substance also. He (the President) 
had tried to do something of the same kind, but had given up the attempt, as it was very 
difficult to get patients to give consistent replies. Did Mr. Vlasto repeat the tests, and, if so, 
did he get the same kind of replies from the patients on another day ? 

Mr. T. B. JOBSON said it had occurred to many otologists to find a distortion of the 
taste sense after the radical mastoid operation. On more than one occasion patients 
had complained of “a foul taste’? and others had spoken of having a “ metallic” taste. 
Could Mr. Vlasto assign any cause for such changes in taste ? 

Mr. G. J. JENKINS said that sometimes there was evidence of affection of the chorda 
tympani in chronic suppurations. On two occasions he had had patients sent to him to 
account for a burning taste on the anterior part of the tongue on one side. On examining 
these patients there was found to be chronic suppuration of the middle ear on the same side 
as the abnormality of taste. Tumours in the neighbourhood of the ear sometimes caused 
pain and aberration of taste in the tongue. It was usually a taste of ink, or a metallic taste, 
occasionally with a burning pain. 

Mr. VLASTO (in reply) said that the President had really given nis own reply to his 
questions. Examinations in taste-testing were very tedious, and introducing the factor 
“sour”’’ in the examinations made them more so. Some German observers had tested all 
areas of the tongue, the soft palate and the gums. He (the speaker) had begun work 
on these extended lines, but had given it up because the results obtained did not appear to 
justify the labour they entailed. 

A certain number of patients complained of a salty or metallic taste in the mouth after 
a radical mastoid operation. He attributed this taste to an overflow activity of the 
submaxillary gland on the affected side. 


Some Observations on Bone-conduction. 
By C. S. HAturrke, M.B., M.R.C.P. 


(From the Ferens Institute of Oto-Laryngology.) 
[ABSTRACT. | 


Part I.—(A) Peripheral sensory mechanisms.—** Homogeneous sensory fields.—* Screening 
effects’? in homogeneous sensory fields\—Some experimental work upon the eye. (B) The 
phenomena of bone-conduction Normal and pathological anomalies.—Review of literature. 
Increased bone-conduction — A suggestion—its inferences. — The Bing and Weber 
phenomena. 

Part II.—Results of examination of a series of cases of conducting deafness.—The 
Absolute Bone-conduction Test.—It8 rationale and its clinical significance. 


Part I—(A) The touch and pain spot question in the cutaneous field is 
considered. Waterston’s criticisms of accepted views are supported. Objections 
to Head’s theory of a dual sensory mechanism in the skin are not found valid, 
although Head’s own interpretation of his experiment upon regenerating nerve was 
probably incorrect. Explanation of the term “homogeneous sensory field.” The 
faculties of localization and spatial discrimination are considered. Analogies are 
made in all particulars with the visual and auditory fields with a view to establishing 
some evidence of constancy of character and behaviour in all. “* Screening effects,” 
or raising of the threshold of perception for a particular area of a sensory field in 
the presence of concomitant stimulation of neighbouring areas, are also found to be 
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constant in all the fields considered. An experiment is described bearing upon 
screening effects in the retina. 

Part 1—(B) It was submitted that increased bone-conduction, as exemplified by 
the Schwabach test, in cases of impairment of the conducting mechanism of the ear 
was one of the basic facts of otology. Prevailing theories of the Schwabach and Bing 
phenomena and their difficulties are considered. The theory is put forward that 
increased bone-conduction is a screening effect. Two lines of work bearing upon 
the possible truth of such a theory are indicated. The first concerns the so-called 
absolute bone-conduction test. The second concerns the effect of absolute silence 
upon bone-conduction tests. Preliminary studies are made of: (1) Limits of 
variation of bone-conduction for the forks to be used, employing a number of normal 
hearing individuals. These limits are established and are shown to be fairly wide. 
{2) Effects of silence upon the Bing phenomenon in normal individuals. The 
period of after-perception upon occluding the meatus is shown to be constantly 
lowered in absolute silence. (3) Effects of absolute silence upon the Weber test. 
Results were found to be inconclusive. 

Part II.—The Investigation of Bone-conduction in Cases of Conducting Deafness.— 
The forty-two cases used in this part of the work have been taken from the out-patient 
clinics of Mr. Somerville Hastings and Mr. F. J. Cleminson at the Middlesex Hospital. 
They are sub-divided into the following classes: (1) Radical mastoids, 7 cases; (2) 
chronic middle-ear suppuration and sequelx, 6 cases; (3) chronic catarrhal deafness, 
16 cases; (4) otosclerosis, 16 cases. Full tests with voice acumeter and a range of 
forks from C 128 to C 2048 were carried out in every case. The tests of importance, 
however, from the point of view of this paper, and which appear in the tables are : 
(1) The Absolute Bone-conduction; (2) the Schwabach, in an ordinary room; 
(3) the Schwabach, in the silence room. 

In all cases comparisons were made with myself and in eight of the cases two 
normal controls were used as well. 

[Detailed tables of results obtained in the preliminary studies and with the 
various classes of conducting deafness were given. Examination of these cases of 
conducting deafness in “ absolute ” silence showed a tendency for the increased 
bone-conduction found under ordinary conditions to be reduced to normal limits. | 

Summary.—Bone-conduction tests were carried out in a series of cases of 
conducting deafness, divided into the following four classes: (1) Radical mastoids, 
(2) chronic suppurative otitis media and sequel, (3) otosclerosis, (4) chronic 
catarrhal otitis media. 

Comparisons were made of the results obtained in an ordinary room with those 
obtained in the silence room. The general trend of results appears to show very 
definitely that the increased bone-conduction found by the ordinary Schwabach 
in these cases undergoes a constant reduction to within normal limits in the silence 
room, much the same results being obtained by the use of the Absolute Bone- 
conduction Test. 

Cases in which the ordinary Schwabach is round about the normal show a 
marked loss in the silence room, or with the Absolute Bone-conduction Test. 

In these cases there is thought to be a true loss of cochlear sensibility. This is 
latent under ordinary circumstances of the Schwabach. The importance of the 
Absolute Bone-conduction Test in revealing this loss is stressed. 

It is suggested that latent cochlear loss in the early stage of chronic middle-ear 
deafness is the most important factor in guiding prognosis and treatment. 

The importance of the Absolute Bone-conduction Test in revealing this loss is 
again accentuated. 

[Acknowledgments were made to Mr. Tilley and the authorities of the Royal Ear 
Hospital at which part of the work was done, to Mr. Hastings and Mr. Cleminson 
and to Mr. Affleck Greeves.| 
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Discussion.—The PRESIDENT said the paper had indicated that the work on which 
Mr. Hallpike was engaged would really help otologists, if not in prognosis and treatment, at 
any rate in the recognition of the different types of ear disease. 


Mr. WATKYN-THOMAS said that some years ago Mr. Jenkins had collected a number of 
tigures which absolutely bore out Mr. Hallpike’s conclusions. 


Mr. G. J. JENKINS said that this subject had interested him for some years. and in 
a paper on “ Otosclerosis,”’ read at the International Congress of Medicine in 1913, he had 
given a short account of his studies on the Weber and Rinne tests in which he had mentioned 
some of the facts discussed by Mr. Hallpike. 

In that paper he had referred to the “ vibrations in an ordinary room which we had 
learned to eliminate psychologically ’’: ‘ These vibrations cause confusion, and so we do not 
hear a tuning-fork so well by air-conduction in a somewhat noisy room as when in a quiet 
room.” . . . * It is more difficult to see the details of a tympanic membrane with reflected 
light in a room with much diffused daylight.’’ “There are physical laws governing this 
confusion.” At that time he had made some experiments with regard to the Weber and 
Rinne tests. He made these tests on students in whom he had produced obstruction deafness 
in one ear, under different conditions: in a noisy street (Thames Embankment), ordinary 
room, and in an underground room with steel walls (strong room of offices). In this 
imperfect silent room it was just possible to obtain a positive Weber, though it had been very 
definitely positive in the room above and in the street. 

In two cases he enclosed the head in a more or less sound-proof box, leaving the face 
exposed—and here again the Weber test was indefinite. 

A further experiment on the effect of noise was made by carrying sound by means of 
a large rubber tube from a noise apparatus, in one room, to one ear of a normal person, and 
then employing the Weber test. The sound of the fork was referred to the other ear. . 

He objected to the term “ increased bone-conduction,” as he thought there was no evidence 
that this occurred. When the bone-conduction was apparently increased, it was very probable 
that if the normal observer could have the advantage of the same degree of obstruction to 
the confusing sounds by air-conduction, then he would hear the fork by bone-conduction 
as well and as long as the patient. He thought it would be shown that bone-conduction 
did not increase in any case, even in otosclerosis, and that the factor in the apparent increase 
was always the increasing diminution of confusing sounds by air-conduction. 

Also, in the paper referred to he had described bone-conduction as a molecular movement 
affecting the labyrinthine fluid directly. He knew of cases in which the stapes had disappeared 
and yet the patient had heard well by bone-conduction. 


Mr. A. LOWNDES YATES, speaking of the term “ screening,” said that there were possibly 
other views which had to be considered in a discussion of the cause of hearing by bone- 
conduction. 

There was, for example, the question of resonance. The older writers considered that the 
hearing by bone-conduction was produced because the fork imparted resonance to the bone 
and thus to the air-containing cavities of the mastoid antrum, middle ear, and external 
auditory meatus. The tympanic membrane was very thin and easily movable in health. 
In health the resonating cavities therefore fell into the class of tubes open at one end. 
If the finger was placed in the meatus, resonance in the cavities was increased because these 
at once fall into the class of tubes closed at both ends, in which the degree of resonance was 
admittedly greater than in the first class. If the tympanic membrane became thickened or 
partially fixed, this also increased the efficacy of the resonator afforded by the middle ear and 
mastoid cavity. 
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By the theory of screening, he understood a theory that the ear rendered deaf by a 
thickening of the membrane, etc., was silence-adapted, while the normal ear was sownd- 
adapted. This was true, but he did not think that it would account for more than a part of 
the phenomena of bone-conduction. 

It seemed to him inconceivable that the sound could stimulate the cells of the cochlea 
directly, for if a fork was placed upon the mastoid, the rays of sound passed out in all 
directions through the bone; such rays must pass through the cochlea at very many points, 
and thus if at each of these points a stimulus resulted, a chord and not a single note would 
be heard. 

He did not think that one could view the internal ear as a whole without considering the 
stapes as functionally a part of it. In bone-conduction the stapes was moved by the sound 
in resonance and this led to the stimulation of the cells of Corti and the hearing of the note 
by bone-conduction. 


Apparatus for Control of Conversation Test. 
By Auex. R. TWEEDIE, F.R.C.S. 


MAGNETO microphone “A” (fig. 1) is connected in simple series with receiver 
B,” which is exactly similar in characteristics to ‘A.’ The like is shunted by a 
non-inductive variable resistance “ R,’ which is calibrated and variable from 0 to 
9999-9 ohms in steps of 0-1 ohm. 

The act of speaking into the microphone “A” generates a definite electro- 
motive force which passes along the line, and by reverse action causes an emission 
of sound from the receiver “ B.”’ 

The effect of the shunt “R” is to vary the intensity of the energy passed to 
receiver “ B,” and this energy will be proportional to the amount of resistance in 
the shunt. 

That is, with no resistance at all in the shunt no sound will be heard in the 
receiver “ B,” inversely when the maximum resistance is across the line maximum 
intensity of sound will be heard in “ B.” 

It follows, therefore, that a person speaking at “A” will be able to note the 
exact point at which a person ceases to hear; such notation being made in a 
standard unit, that is “the ohm,” which is the international unit of resistance. 

The actual circuit of the apparatus is as shown in fig. 2. 

The circuit comprised by C, D, E, F, L3 and L4 is the return speaking circuit, 
so that the person under test can, if required, repeat back words spoken by the 
individual carrying out the tests. This circuit is controlled by two switches, one at 
“ F,” the other in the handle of the carbon microphone “D.” The receiver “C”’ 
is of the current-polarized type to avoid any possibility of inductive action of the 
speech currents in L1, L2, L3 and L4 in any way interfering with the test. This 
receiver is absolutely inactive unless both switches are closed. 

The apparatus has been elaborated on the idea that the most important standard 
of hearing is the range for recognizing the human voice. 

Into such test three variable factors enter: (1) Strength of voice used. (2) 
Conducting medium. (3) Environment. 

It is suggested that, with this method of test, the conducting medium can be 
accurately controlled by the international circuit of resistance, “the ohm,” and 
that the variation of environment can be reduced to a negligible minimum. 

The variation of the strength of voice of course remains unaffected, as in any 
other “ conversation ”’ test. 

It is also suggested that by this method the range of hearing for conversation of 
normal children can be approximately estimated—which is too great for assessment 
by any other practicable test. 

The wires L’, L?, L* and L*, are insulated and bound together in one cable, 30 
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feet long, which can thus be carried, preferably, under two doors across a passage to 
another room, so as to avoid the possibility of aerial conduction. 

The observer (whilst operating resistance ‘‘ R '’ so as to control intensity of sound) 
speaks at “ A"’ and listens with headphone “ C” for the repetition of test words by 
the patient, who listens at ““ B” and repeats by “ D.” 

The apparatus is all contained, when not in use, in a portable box 18 by 12 by 
6 in. and weighing 14 lb. 
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Section of Tropical Diseases and Parasitology. 


May 15, 1929.) 
Antivirus Therapy in Infectious Diseases. 


By Professor A. BESREDKA. 
(Of the Pasteur Institute, Paris.) 


(Communicated by Dr. BROUGHTON-ALCOCK in the absence 
of the author due to illness.) 


THE name ‘ antivirus”’ is given to substances of microbie origin, capable of local 
vaccination without the introduction of antibodies. 

Antiviruses, like the microbes from which they are derived, are selective in their 
action. They affect only a certain group of cells, known as “ receptives.” For 
example, the staphylococcus vaccine has a selective affinity for the cells of the 
skin and of certain mucous membranes, e.g., the cholera antivirus is taken up by 
the lining membrane of the intestine and so on. 

The action of the antivirus is immediate and confined to those cells with which 
it comes into direct contact. These cells, by adsorbing the antivirus, become 
impervious to the action of corresponding organisms of infection—the immunity 
being a direct result of this adsorption. 

Although actually local, immunization by antivirus may give rise to a general 
immunity. For instance, in typhoid fever, the receptive cells are those lining the 
intestinal canal, but as soon as the intestine ceases to afford a ground for the pro- 
liferation of the typhoid bacillus, the whole body may be said to be refractory, 
since the other organs are not in any way subject to typhoid infection. The 
same is true of furunculosis, a type infection for local immunization. The 
bacteridium, or bacteridial antivirus, has an exclusive affinity for the cells of the 
skin, but as soon as these cells are saturated with the antivirus, bacteria can be 
safely inoculated into any organ. Here again the result of local immunization is an 
appearance of general immunity—still without the help of antibodies. 

Local vaccine treatment of the intestine met, at its first inception, with an oppo- 
sition which would hardly be credited by those who to-day take it practically for 
granted as a proceeding to which no objection can possibly be raised. Even so 
late as 1911 it was regarded with so much suspicion that Metchnikoff and myself 
could hardly believe the results produced by the treatment in the course of our 
experiments on typhoid fever in chimpanzees, so utterly foreign was the idea of 
immunization without the help of either leucocytes or sera, even to microbiologists, 
who were all attached either to the doctrine of phagocytosis, or to that of humoral 
properties of the body. It required a strong effort to free oneself from reigning 
prejudices, and to grasp the fact that the cells of the intestine could be immunized 
simply by contact with the actual vaccine, without the intervention of either 
phagocytes or blood-serum. 

Biologists of the standing of Metchnikoff maintained that the administration of 
vaccine by mouth, particularly in cholera, was impracticable, because laboratory 
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experiments appeared to leave no room for doubt on this question. The intestinal 
region lent itself to vaccine treatment, in the case of animals, only after the 
idea had occurred to investigators of causing them to submit to a preliminary 
sensitization. Asa result of the new technique of vaccine administration follow- 
ing from this idea, that which had appeared impossible became quite easy of 
realization. 

Note that the addition of a sensitizing agent, in the form of bile, which is 
indispensable in vaccination against typhoid fever and cholera, is optional in the 
case of dysentery, as the dysentery microbe is itself capable of performing the 
functions of a sensitizing agent. 

A large number of publications during the last ten years show that vaccine 
treatment by mouth, employed as a preventive of dysentery, has notably reduced 
both the morbidity and the mortality of the disease; the same is true of the 
treatment employed for curative purposes. The effect of this vaccinotherapy 
upon the development of an attack of dysentery is as beneficial as that of a 
subcutaneous injection of the specific serum, if not more so. At the present time 
local vaccine treatment is well established among prophylactic measures to be 
taken during dysentery epidemics. 

Troude remarks that it is unnecessary to dwell upon the advantages of the 
administration of the vaccine by mouth, since it is never contra-indicated, and 
produces no unfavourable reaction, whatever the history or the constitution of 
the patient. ‘Among such methods as may be recommended,’’ he concludes, 
“administration of vaccine by mouth, by Besredka’s method, appears to occupy 
a high place. The numbers treated in the Rhine Army in the years 1923 and 1924 
may be estimated at about 3,000. Of the men so treated, none contracted dysentery, 
although 471 of their comrades were attacked by it during the two years. This is 
the most striking fact in connexion with this method of immunization. Add to this 
the further advantages of absence of reaction or contra-indications and ease of 
application, and we feel bound to confirm the conclusions formerly reached on this 
subject and to place this treatment in the front rank of the fight against bacillary 
dysentery.” 

Vaccination against typhoid fever by vaccine administered by mouth, formerly 
regarded with great suspicion, is now taking its place in ordinary practice. Various 
epidemiologists state that this method of treatment, used as a preventive, is quite as 
effective as subcutaneous inoculation. Here is a hitherto unpublished example, 
reported by Clippet, a medical officer of health on the Somme. 

An epidemic of typhoid broke out at Abbeville and the neighbouring townships 
in the month of October ; it was at its height in November, and continued throughout 
December and January ; 287 cases were reported, or 6-2 per 1,000 inhabitants, with 
31 deaths (10-8% of reported cases). In November, at the height of the epidemic, 
5,200 inhabitants of Abbeville were inoculated against typhoid, 533 by subcutaneous 
injections, 549 by mouth, without the addition of bile, and 4,140 by mouth with 
the addition of bile. The results of this campaign, as shown after the end of the 
epidemic, were as follows :— 


Total population we are son 20,375 
Inoculated on de 5,200 
Not inoculated ... AE ‘ i 15,175 


Of persons not inoculated, 131, or 0-86% developed typhoid. Of persons inoculated, 
4, or 0:07% developed typhoid. 

Clippet maintains that not one of those treated by mouth with vaccine prepared 
with bile contracted the disease. “The efficacy of this method, the simplicity of 
which speedily won the favour of the inhabitants, is undoubted; it is the only one 
adapted for the rapid immunization of large communities, since it neither offends 
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prejudice nor risks reactions, which may prove dangerous and are always 
distressing.” 

The administration of local vaccinotherapy is also resorted to in cases where 
typhoid fever has already manifested itself. The object is to prevent the gradual 
encroachment of the typhoid bacillus upon those cells of the intestine which are 
still healthy. In Morocco, typhoid and paratyphoid constantly occur, on an average 
12-5% of cases of paratyphoid A and 26% of typhoid proving fatal. Melnotte and 
Farjot record that among 210 cases of typhoid treated by ingestion of vaccine— 
800 milliards of bacilli per diem—there were only ten deaths. 

Two recent communications, one by Alissoff and Morozkine, and the other by 
Luxenbourg, deal with this treatment of typhoid fever by the oral method of 
vaccinotherapy. The first two authors sum up as follows : The average duration 
of the fever in patients treated with vaccine was about sixteen days—at the same 
period and in the same hospital, in patients treated by the usual methods it was 
thirty days. Among the latter, deaths numbered 15-2%, whereas among patients 
treated with vaccine, not only were the deaths reduced to 4%, but in 46% of cases 
the illness was overcome in eight days. 

According to Luxenbourg, the therapeutic effect of the typhoid vaccine is the more 
manifest the earlier in the course of the disease administration is begun. If vaccine 
be administered during the first, or even the second week, it is capable of cutting 
short the disease, and, what is peculiarly interesting, a patient so treated from the 
first will not become a typhoid carrier. 

Cholera.—Following our experiments on dysentery and typhoid, it was only 
logical to suppose that the same methods would prove useful in cholera. My 
colleague, Masaki, in fact succeeded in carrying out anti-cholera vaccination by 
mouth, using bile as a sensitizing agent. His results were confirmed by a large 
number of experiments in Russia (Glotoff, Horowitz-Wlassowa and Pirojnikowa, 
Klukhine, Wygotchikoff), in Germany (Engelhardt and Rey), and in France 
(Golovanoff, Inouye, Urban). The principal documents on this subject are to be 
found in one of my works (‘ Etude surl’immunité dans les maladies infectieuses.’’- 
Masson, Paris, 1928). I will therefore content myself here with quoting a document 
communicated to me by the courtesy of Labernadie. 

From August 1 to December 31, 1928, in the Pondicherry district of India, out 
of 374 notified cases of cholera, there were 220 deaths. As soon as possible the 
contacts of each patient were treated with bili-vaccine (2,917 persons). All 
further cases of cholera were found to be among those not so treated, except that 
(a) 17 persons developed cholera during the course of vaccination, and of these 
12 died, as follows :— 


On First day ia oe on 6 cases with 4 deaths 
», Second day rae s ace 7 oe oe *” 
,, Third day “a . oa Ps « * 


(b) 12 persons developed cholera during the week following the completion of the 
treatment, of whom none died. 

“Tt is not surprising,” remarks the author, “that infection and death should 
supervene during the course of vaccine treatment, when the intestinal defences are 
not yet built up. But we can say without hesitation that the activity of the 
bili-vaccine is the cause of the absence of mortality among those so vaccinated 
during the first week, and of the absence of morbidity among the vaccinated after 
this period.” 

Enterocolitis.—The flora of enterocolitis is not sufliciently known, but it is 
certain that Bacillus coli often plays an important part during the course of this 
affection. Experiments were therefore carried out by vaccination of rabbits 
artificially infected with Bacillus coli. 
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My colleague Golovanoff demonstrated that a close analogy existed between 
coli bacillary infections and those we had previously studied—i.e., typhoid and 
cholera. 

The results showed that rabbits which had swallowed Bacillus coli became 
insusceptible to such intravenous injections of this micro-organism as would, in 
ordinary circumstances, undoubtedly prove mortal. The results of administration 
per os are particularly favourable if the ingestion of vaccine be preceded by that of 
ox bile. 

Following these experiments Zlatogoroff prepared a combined vaccine, which was 
to attack the causal agents of colitis and dysentery at one and the same time; this 
vaccine, containing the bacilli of dysentery, Bacillus dysenterix, Shiga; Bacillus 
dysenteria, Flexner; Bacillus dysenterie, Hiss; Bacillus coli and Bacillus proteus, 
was given the name of pentavaccine. Experimental vaccination of human patients 
with pentavaccine showed encouraging results. Of 112 cases treated, not one 
contracted the disease, while of thirty-four not so treated, six were notified as infected 
with dysentery. Even when used for curative purposes on patients already showing 
symptoms of colitis, pentavaccine had a favourable effect upon the course of the 
disease. 

Satisfactory results have also been reported in cases of abnormally high blood- 
pressure of intestinal origin, and of colitis with an entero-renal syndrome. In 
chronic diarrhoea in children between the ages of 2 and 12 years, symptoms of 
colitis rapidly yield to vaccine treatment. 

Administration of vaccine by mouth is being prescribed more and more commonly 
in serious cases of colitis. The results recorded by Antoine, Surmont and Pouttiaux, 
Bensaude, Cain and Dury, Gaehlinger and Becart, are the more deserving of 
attention in that it was generally a question of an obstinate case which had proved 
insusceptible to the classic methods of treatment. 

Urinary Infections.— Urinary infections cannot be considered wholly apart from 
colitis, since, particularly in women, the anatomical proximity of the anal and genito- 
urinary orifices often causes the uro-genitary system to become infected as a sequel to 
intestinal infections. Various germs may be discovered in the course of the entero- 
renal syndrome—an expressive term proposed by Heitz-Boyer—staphylococcus, 
streptococcus, Friedlinder’s bacillus, enterococcus ; but on the whole the bacillus 
most frequently met with in the urine is Bacillus coli. Since these bacilli are of 
the flora of the intestine and spread therefrom, it is the intestine which should 
first be attacked, in order to dry up the source which transmits infection to the 
urinary flora. 

The idea thus arose of treating urinary infections by the ingestion of vaccine. 
Clinical results fully justified this method of treatment. In pyelonephritis, whether 
gravidic or calculous in origin, vaccine treatment gave consistently good results. <A 
word of warning is, however, necessary. Not every case of pyelonephritis will yield 
to this treatment; vaccine therapy, however cleverly applied, will not be able to 
grapple with a proliferation of coli bacilli whose growth is facilitated by a contracted, 
bent, or compressed urethra. 

When the urinary infection is no longer merely of intestinal origin, but is 
associated with a definite renal lesion, immunization of the intestine will not suftice 
in itself to effect a cure. The treatment must be completed by immunizing the 
urinary tract. A coli-bacillary infection of the kidneys often maintains or provokes 
acute attacks of cystitis; in such cases both the kidney and the bladder need 
treatment; antivirus is instilled into the bladder and into the renal pelvis. 

Legueu publishes the following astonishing figures. Out of 42 cases of pyelo- 
nephritis treated by means of local vaccine treatment—the renal pelvis being washed 
out with lukewarm normal saline, and a specific antivirus introduced into the renal 
pelvis every eight days—no fewer than 31 were cured, as follows :— 
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26 due to Bacillus coli—22 cured, 4 resistant 


10 ,, staphylococcus—6 ,, 4 a 
1 ,, streptococcus 
1 combining Bacillus coli, streptococcus, and Bacilius pyocyaneus} 3 cured, 3 resistant 
4 - Bacillus coli, and staphylococcus eee 


Most of these patients had previously been treated, without success, by means 
of intrapyelic instillations and intravenous injections of urotropine ; some had 
subcutaneous injections of stock vaccine. There is every reason to suppose that the 
result would have been even better had the intrapyelic instillations of vaccine been 
associated with its administration by the mouth. 

In acute cystitis, vaccine treatment has given rapid and successful results. 
After four or five instillations into the bladder, pain is relieved and micturition 
becomes easier ; the constant desire to pass urine and the hematuria disappear, 
and the urine becomes free from pus and from bacilli. 

The treatment of chronic cystitis requires more time; the pus and bacilluria do 
not disappear until the instillations of antivirus have been administered from ten to 
fifteen times. 

Quite recently Walter Fraenkel employed local vaccine treatment on twenty-five 
patients suffering from cystitis and pyelitis. The treatment consisted of daily 
instillations of combined staphylococcus and streptococcus antivirus into the bladder. 
All the patients testified to a lessening of the pain immediately after the instillation ; 
the sensation of burning and heaviness in the lower abdomen disappeared. Of the 
twenty-five patients, twenty-three were cured. 

As for urethritis, particularly when gonorrhceal in origin, local vaccine treatment 
here encounters difficulties, due in part to the nature of gonococci (which makes the 
diffusion of antivirus difficult), in part to the structure of the urethra, which does 
not lend itself easily to the long retention of the vaccine. This local treatment has 
been attempted by various practitioners with uneven success; it has been most 
successful in the treatment of urethritis in women. Out of sixteen cases of 
gonococeal urethritis in men, Voscoboinie and Franke obtained fourteen cures, 
complete both from the clinical and the bacteriological points of view. 

In women the results are more constant. The female urinary organs are better 
adapted to the treatment, since contact with the vaccine can be maintained at closer 
quarters and for a longer time. 

Extremely careful experiments in the local vaccine treatment of urinary affections 
in women have been carried out by Mme. Aitoff. Out of twenty-six patients suffering 
from various complications of gonorrhoea—bartholinitis, vulvo-vaginitis, urethritis 
with metritis and salpingitis—treated with gonococcus antivirus, sixteen were cured, 
six improved and four were unaffected. Local antivirus treatment was resorted to, 
in every case, only after all other methods had proved useless. The combined effect 
of these cases is to make Mme. Aitoff regard the local administration of the antivirus 
as a specific in the treatment of blennorrhagia in females. 

Gynecological Cases.—Experts are agreed nowadays in regarding gynecological 
affections as due to local infection and consequently susceptible to local treatment, but 
until quite lately this meant merely the local extermination of microbes by means of 
antiseptics. Now, as we recognize to-day, antiseptics are often powerless to act upon 
micro-organisms enclosed within cells or carried in an albuminous medium; added 
to which they have a deleterious effect upon the cells of the body, and by lowering 
their powers of resistance, tend to make them still more liable to infection. The 
substitution of antivirus for antiseptics has therefore obvious advantages. This 
treatment is, however, still in its infancy, and each clinician has his own methods 
of applying it. 

Beckers, a gynecologist at Brussels, uses local vaccine treatment especially in 
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metritis, which he treats by the application to the cervix uteri of ovules and 
compresses soaked in antivirus. After two or three applications, pain and congestion 
lessen; discharge becomes liquid, mucoid instead of purulent, white instead of 
greenish-yellow. After from eight to fifteen applications, according to the previous 
duration of the infection, the discharge disappears. Local ulceration gradually clears 
up and cicatrization is extraordinarily clean. Acute metritis is cured after from 
eight to ten applications ; chronic metritis requires from fifteen to twenty. 

This observer states that local vaccine treatment is equally valuable in cases 
where there is extension to surrounding parts. In such cases the treatment 
consists of intradermic injections of vaccine en nappe”’ as near as possible to the 
infected area. After about ten injections into the skin of the lower abdomen, 
75% of his cases showed complete disappearance of all objective symptoms. 

Equally favourable results have been obtained by Herz, Goldenberg and 
Rosenstein, Bourlakoff, Basset, Poincloux, Colaveri, Dmitrorosky, Dobrylovski, 
Tron, Tropka-Mandalari, and others. 

The necrotic tissue of the cervix uteri following cancer has been treated with 
great success by Hartmann, Aitoff and Fabre. I give their conclusions verbatim :— 

(1) The character of the discharge rapidly changed; foetidity completely 
disappeared ; the discharge progressively dried up more or less rapidly, and as it 
diminished became more serous, losing both its odour and its irritant character. 

(2) Necrotic changes in tissues disappeared, and the neoplasm was revealed as 
an accumulation of bright red granulomatous tissue. 

(3) The patients stood radium treatment well without experiencing fever, general 
disturbance, or the constant smarting sensation due to the abundant discharge which 
occurs during this treatment. 

(4) As soon as the radium was removed the discharge rapidly dried up. 

(5) The cancerous tissue progressively disappeared and very rapid cicatrization 
of the tissues took place, together with marked improvement in general health. 

Vaccine treatment was first employed in puerperal conditions by Levy-Solal 
and Simard at the Hépital St. Antoine. In nineteen of these early experiments, 
comprising cases of assisted delivery, internal version, embryotomy, application of 
forceps and retention of the after-birth, the vaccine was employed as a preventive; 
in eleven cases it was employed as a curative for patients already exhibiting 
symptoms of infection. None of the patients in the former category developed 
morbid symptoms ; those in the latter, even where infection following assisted 
delivery had lasted for more than six days, showed a rapid sedation of infective 
phenomena followed by complete cure. 

Ravina mentions cases of abortion, Caesarean section, peri-uterine lesions and 
generalized septicemia successfully treated by the application of antivirus. 

A considerable number of works on the same subject have appeared since. 

Specialists are far from agreeing on the best method of treating mastitis. Hamm, 
of Strasburg, recommends local vaccine treatment, and advises women with an 
apparent predisposition to mastitis to rub the nipples and the surrounding area 
with a pomade containing the antivirus during the last few weeks of pregnancy. 
Where this precaution was taken, he has never had a ease of either lymphangitis or 
galactopheritis. _ Where puerperal mastitis has already developed, he uses local 
applications of antivirus in the form of dressings or of pomade, and by this means 
he has succeeded in bringing about the arrest of the mastitis, following which no 
further abscess has developed. 

Le Lorier, who has for many years been treating cases of mastitis with vaccine 
at the Hdpital Boucicaut, comes to the following conclusion : A definite cure is 
obtained very quickly, particularly in comparison with the time necessary to carry 
out the classical treatment ; the puncture leaves only a small whitish sear ; the lactic 
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ducts are unimpaired and in all later pregnancies the functioning of the gland is 
perfectly satisfactory. 

Pyodermatitis.—The term pyodermatitis includes all those inflammatory reactions 
of the skin which are principally determined by the presence of staphylococcus and 
streptococcus. In young infants it usually takes the form of a dermic or subdermic 
abscess, or else of superficial lesions such as pustules or bulle. Owing to frequent 
recrudescence, and to the obstinate character of some forms of pyodermatitis, it is quite 
capable of becoming the starting point of a progressive denutrition and arrested growth, 
leading to broncho-pneumonia and choleriform diarrhoea. Methods of treatment 
hitherto employed have proved deficient ; antiseptic and aseptic medications appear to 
exercise no appreciable influence, and ordinary subcutaneous inoculation of vaccine has 
not produced the results expected from it. Local antivirus treatment of this condition, 
applied for the first time at the Hépital des Enfants Assistés, gave encouraging 
results and seemed capable of causing, in a large number of cases, if not an actual 
cure, at any rate a notable improvement. In a paper inspired by Marfan, Latil gives 
clinical reports of ten cases of children suffering from pyodermatitis, treated by 
the application of antivirus, who all progressed rapidly to a complete cure; in 
certain cases, showing a severe form of the malady, cicatrization was completed in 
a few days. 

Odier and Dreyfus also report favourable results accruing from this treatment in 
many apparently desperate cases. 

Cacan mentions fifteen cases of pyodermatitis in adults (impetigo, acne, inter- 
trigo) treated with dressings of specific vaccine. He refers to the beneficial effects 
of this treatment both on the local lesions and upon the general health; sanious 
and trophic sores begin to granulate, and the pus collects ; a complete cure is almost 
the rule; at the same time pain disappears. ‘The patient is safeguarded from the 
danger of a relapse for a length of time not yet exactly determined, but which in 
many cases is as long as eighteen months. 

Equally favourable results have been described by other authors (Canelli, 
Fonteyne). 

Clinical observations published on the local vaccine treatment of furunculosis 
and of carbuncles are already numbered by hundreds. There are two methods at 
present in common use, viz., intracutaneous injections and cutaneous dressings. 
The former are injected into the dermis “en nappe”’ at many points in the healthy 
region abutting on the boil or the carbuncle. While local treatment was still in its 
infancy Drouet published a work giving an account of sixteen cases, for the most 
part boils and carbuncles, treated by the intracutaneous method. “Tn all these cases 
the results,’ we read, ‘ were excellent, and not a single failure was reported ; the 
beneficent effect of the vaccine manifested itself in almost every case after the first 
injection ; the boil or carbuncle disappeared entirely in never more than ten days, 
even in severe cases of carbuncle and widespread furunculosis of long standing.” 

Most clinicians now prefer local dressings to intracutaneous injections; the 
dressings being soaked with filtered cultures in bouillon or with a mixture of lanoline 
and vaseline in which the antivirus is incorporated. This method is now part of 
everyday practice. 

Impetiginous bulbar abscess, folliculitis, sycosis, acne, infected sores and burns, 
are all susceptible to the same treatment as is applied to boils. 

The same may be said of erysipelas. The streptococcus antivirus employed in 
these cases is in the form either of a liquid or of a cream. The dressings should be 
much larger than the infected region, so as to cover a considerable area of healthy 
skin; they should be left in place for twenty-four hours. According to authors who 
have employed local antivirus treatment in this condition, particularly favourable 
results are obtained by making injections in the thickness of the skin all round the 
affected area at a distance of 5 or 6 cm. from the patches of erysipelas; the spread 
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of the condition is definitively arrested at the “ zone of immunization,’ which it is 
unable to cross (Gloukhoff, Wassiliewa, Zmigrodska and Marchowa; Raskine, Citron 
and Picard ; Kistiakovsky, Lowenfeld, Mironesco, Moritsch and Appolzer, and 
others). 

Among the forms of pyodermic conditions soft chancre occupies a place apart. 
This is not the place to review the remedies in general use ; they are very numerous, 
and each one has its own supporters. Leaving aside general treatment, such as 
sero-therapy, shock-therapy, and subcutaneous inoculation of vaccine, I will confine 
myself to treatment locally applied. 

Starting from a culture of Ducrey’s bacillus in a liquid medium (ordinary broth 
with the addition of Besredka’s egg medium and an equal volume of glycerine), 
Hababou-Sala prepared a specific antivirus which he applied to the treatment of soft 
chancre and buboes. Briefly, the procedure is as follows: If not already open, the 
bubo is punctured, and the pus is replaced by an equal quantity of antivirus. Com- 
presses of sterile gauze soaked in the antivirus are applied to the affected part, and the 
whole is covered with gutta-percha and kept in place with adhesive plaster. The 
dressings are renewed daily, and there is no other treatment. In twenty-four hours the 
pain disappears and the adenitis lessens. The pus, which has now become serous, is 
discharged through the puncture opening, and the skin, which has been on the point 
of being phagedenic, regains a firm consistency. By the fourth day, according to this 
authority, the bubo may be regarded as cured ; healing takes place without a trace 
of the lesion remaining. 

In the case of chancre, after washing with sterile water, the pustule is sur- 
rounded with compresses thoroughly soaked in antivirus and renewed daily for five 
or six days. After the first dressing the edges begin to granulate and the extent of 
the lesion diminishes. As the days go on the chancre changes its appearance; the 
shining red surface granulates and the epidermis grows over it. The author remarks 
that this treatment helps the patient to avoid ganglionic localization by causing 
rapid arrest of the buboes. 

Results of the same order have been reported by numerous clinicians, such as 
Pautrier, Lortat-Jacob, Da Assis and Frage. 

In face of the strong general reaction aroused by intravenous treatment as 
proposed by Ch. Nicolle and Durand, Jausion and Diot evolved the idea of 
employing local vaccine treatment, having in mind the soft sore much more than 
the bubo. As is well known, the lesions in soft sore are largely caused by other 
microbes in association with Ducrey’s bacillus ; Jausion and Diot accordingly directed 
the antivirus treatment against the associated micro-organisms only. Having 
cleansed the soft sore with normal saline, they applied compresses soaked in a 
combined antivirus, prepared from micro-organisms isolated from the chancroid lesion 
(staphylococcus, streptococcus and Corynebacterium cutis, almost always associated 
with Gram-positive polymorph cocci and Bacillus coli). They maintain that the 
action of the antivirus is to transform in a few days, without shock, traumatism, 
or pain, the ulcus molle into a healthy-looking sore. The soft sore thus remains only 
in its most benign aspect. 

Eye.—The eye enjoys a greater degree of autonomy than any other organ. Its 
position, its nutrition, the constitution of its humours and its structure, combine to 
give it a relative independence in the course of general infections. Inversely, eye 
diseases, properly so-called, rarely exercise any considerable influence on the rest 
of the body. 

As regards immunity also, the eye occupies a peculiar position. Since it bears 
no appreciable part in the reactions which direct the elaboration of antibodies, one 
would expect it, a privri, to be unaffected by any general immunity of the body, 
whether active or passive. And, indeed, in cowpox vaccination, for instance, the 
immunity of the cornea is far from proceeding along the lines of that of the skin. 
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The same is true of recurrent fever. On the other hand, there are eye diseases in 
the course of which no characteristic reaction can be discovered in the serum ; 
in trachoma, for example, tests for complement-fixation invariably give a negative 
result, and the same rule holds good in conjunctivitis of diplobacillary origin. 

Thus inoculation of the cowpox virus in the cornea gives to that organ a 
complete immunity which is established independently of skin vaccination. Immunity 
of the cornea of one eye is not transmitted to that of the other; it does not even 
extend to the anterior chamber of the inoculated eye. In short, it is confined 
solely to those cells which have actually been in contact with the virus. Similar 
phenomena have been observed with the viruses of encephalitis, experimental 
diphtheria and experimental keratitis. 

The ophthaimologist is usually called upon to operate in septic areas; his task is 
peculiarly difficult in that he cannot use the antiseptics commonly employed in 
general surgery. The operation for cataract, for example, even though it be 
performed in perfectly aseptic conditions, always carries a risk of post-operative 
infection owing to microbes present on the conjunctiva and the lachrymal ducts. 
These facts gave rise to the idea of inoculating the patient before he was due to 
undergo the operation. 

Unfortunately experience has taught us that so-called “ preventive”’ subcu- 
taneous inoculation is useless in these cases. Therapeutic inoculation, similarly 
administered, gives hardly better results. Add to this that the ordinary use of 
vaccines is contra-indicated in a large number of cases, and it is not surprising that 
ophthalmologists have turned to the idea of local immunization. 

The application to man of this new method was preceded by a long series of 
experiments on laboratory animals, which demonstrated that local immunization in 
eye affections was amply justified in principle. The experiments were carried out 
in France by Carrére; in Russia by Arkhangelsky, Kissine and Basilevskaia, 
Poleff and Zavalevska, Tchirkovsky and Dymschitz, Belonovsky and Miller, Blago- 
vestchensky, and Spassky ; and in Italy by Gallenga. Nicolas has described various 
clinical observations on horses, mules and dogs. He sums up his conclusions as 
follows: Treatment with combined staphylococcus and streptococcus antivirus shows 
definite results in ocular affections, playing the part of a preventive if carried out 
before the infective agents have developed, and of a curative if they have already 
done so. Systematic and early recourse to this treatment would undoubtedly save 
many infected eyes which would be lost if treated by the old methods. 

Up to the present, the ocular affections in man which have been clinically shown 
to derive the greatest benefit from vaccine treatment are blepharitis, dacryocystitis, 
conjunctivitis, ulceration of the cornea, and keratitis. 

In blepharitis, during the few days immediately following administration of the 
specially prepared dressing—often on the following day—the glands are found to 
have emptied their contents on to the pads. The scars heal, the tumefaction of the 
eyelids steadily lessens and they resume their normal appearance. In many cases, 
however, the antivirus dressings are followed by a certain aggravation of the condition. 
The pupils become cedematized, the conjunctiva is more inflamed, and the patient 
complains of severe pain in the region of the eye. This reaction is only temporary, 
and is generally overcome by bathing several times in sterilized water; in fact it is 
considered a favourable sign for things to take this course, as the temporary 
aggravation is usually followed by speedy and complete recovery. Very favourable 
results have also been obtained by simple instillation of the antivirus into the eye. 

In order to avoid the maceration of the skin which commonly follows a wet 
vaccine dressing, Kissine suggested incorporating the vaccine in a preparation of 
vaseline and lanoline. 

Every case has been an obstinate one, showing under bacteriological examination 
Staphylococcus aureus (76%), Staphylococcus albus (10%), or both together (6%) 
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The employment of the pomade mentioned above has given positive results 
in 92% of cases, without causing maceration of the tissues, even after long 
treatment. 

Starting with the idea of specific properties in the staphylococcus causing 
blepharitis, Natanson and Kandyba prepared auto-antivirus from micro-organisms 
taken from the patients themselves, and clinical observations endorse the 
superiority of these preparations to stock antiviruses. The following is an example. 
The patient was suffering from bilateral ulcerous blepharitis of at least six years’ 
standing. Various methods of treatment were tried without success. A culture 
was made, and Staphylococcus aureus was found. The right eye was treated with 
autogenous antivirus, the left with ordinary stock staphylococcus antivirus. After 
a week there was a marked improvement in the right eye, while the left showed 
practically no change. In view of this result, pomade containing the autogenous 
antivirus was applied to the left eye. After a fortnight both eyelids were clear, and 
the scabs came off. 

Ever since local inoculation was first applied to dacryocystitis by Carrére, 
ophthalmologists have constantly reported no less favourable results (Kliatchko 
and Basilevskaia, Spitzer, Alissoff and Lipowitz). As in blepharitis, Natanson 
and Kandyba prefer to employ an auto-antivirus, prepared from pneumococcus and 
streptococcus isolated from specimens taken from the actual patient. 

These authors have had under treatment a considerable number of such patients. 
In order to form an opinion some perspective was necessary ; they accordingly cite 
only those patients whose history they have followed up for at least a couple of years, 
and who have shown no signs of relapse during that time, and may therefore fairly 
be counted as complete cures. In most cases the dacryocystitis was of from one to 
nine years’ standing. Out of 15 patients treated with autogenous antivirus, 13 were 
cured after one month’s treatment. 

Alissoff and Lipowitz insist equally firmly upon the necessity of employing the 
auto-antivirus. One of their cases is instructive on this point. It is that of 
a woman who had been suffering for more than a year from epiphora and purulent 
discharge from the right eye. She had been treated for three months without the 
slightest benefit. The four first applications of stock antivirus brought about no 
change; it was accordingly decided to employ auto-antivirus lavage. The secretions 
changed their character immediately. After the fourth lavage there was no further 
discharge from the lachrymal sac, even under pressure. The patient was examined 
again two months later, and the cure persisted. 

Boussy sums up the question of treating dacryocystitis as follows: “Local 
vaccine therapy by Besredka’s method always gives good results. Pain lessens, 
reactions are much less violent, and one is able to re-establish permeability of the 
lachrymal ducts, lack of which causes acute infection of the lachrymal sac. The 
harmlessness of this method and the ease with which it is applied, together with 
the excellent results obtained, should encourage practitioners to employ it without 
fear.” 

Ear.—--The first time I employed local vaccine therapy in a human patient was 
for furunculosis of the ear, with intolerable pain day and night. Within ten minutes 
after application of the antivirus the pain was gone, never to return; the boil 
rapidly developed towards a definite cure. This was the beginning of systematic 
antivirus therapy. 

The treatment for boils in the outer ear consists in introducing into the entrance 
of the passage a wad of cotton wool soaked in the antivirus. This treatment does 
not prevent a ripe boil from discharging—on the contrary it appears to encourage the 
expulsion of the core, and noticeably shortens the process of development. In two 
or three days the boil shrinks, the swelling and redness disappear, and the scar heals 
rapidly. In every one of my cases the first application caused reduction of pain ; 
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patients who had previously suffered from difficulty in mastication and disturbed 
nights were able to eat and sleep normally. 

Convinced that in otitis media, despite numerous general symptoms, the local 
lesion is at the root of the matter, Wonsowsky instituted a treatment by instillation 
and dressing of the ear with antivirus. The patient lies with the head inclined to 
the unaffected side, the tragus compressed, and from ten to fifteen drops of the 
vaccine are introduced into the ear, so that part of it penetrates to the drum; 
then a gauze wick, soaked in the same liquid (streptococcus, staphylococcus, or 
a combination of both, according to circumstances) is introduced into the cavity 
of the ear. This treatment is administered two or three times a day. Out of 
16 cases of acute suppurative otitis so treated, the author reported 12 in which there 
was complete disappearance of pain and of suppuration, after a treatment of from 
nine days to five weeks; this is the more striking in that acute suppurative otitis is 
not generally held to be amenable to ordinary subcutaneous injections of vaccine. 

After the operation for mastoiditis several authors claim that the wound 
heals with peculiar rapidity when recourse is had to specific antivirus dressings 
(Helsmortel, Cacan, Grain, Mounier). 

With regard to chronic otitis, encouraging reports have been appearing for some 
time past in the otological press. Grain, for instance, tells of a young woman who 
had been suffering for fifteen years from double auricular suppuration, exacerbated 
at the menstrual periods. She had been treated, without marked success, with 
oxygenated water irrigations, with various instillations, and with carbolated glycerine. 
After 20 days’ antivirus treatment this patient was discharged cured. True, one 
cannot count on so happy a result in every case of chronic otitis, but it seems 
reasonable to hope that when more is known of the microbian flora of this affection, 
a great future will lie before local vaccine treatment in this connexion. 

Rhinopharynx.—Affections of the nasal cavity are characterized for the most 
part by suppuration, either acute or chronic. 

Up to the present specialists confronted by a discharge of pus from the region of 
the nose have usually prescribed antiseptic inhalations and disinfectant or 
astringent ointments or powders. But in most cases of chronic nasal suppuration 
the infection lies as deep as the submucous tissue. Disinfectants act only on the 
surface, and moreover invariably weaken the mucous membrane, which exists to 
maintain the whole organ in sound condition. This is why nasal suppurations tend 
to become chronic, despite constant treatment by disinfectants. The subcutaneous 
injection of vaccines is useless. Portmann declares that the results obtained by this 
method are extremely uncertain. 

It would seem likely that nasal suppurations should benefit from local vaccino- 
therapy, and this is borne out by clinical experience. Among published work on 
this method of treatment the clinical reports of Grain are of particular value. 

Local vaccino-therapy, in the view of many specialists, is likely to shorten the 
duration of sinusitis, whether acute or chronic. Cephalea generally yields to the 
first application of antivirus. In acute cases the suppuration dries up after four or 
five dressings, and the sinus is clear. In chronic cases the treatment must be of 
longer duration; maxillary sinusitis, having resisted all treatment on the old lines, 
often decreases after from 12 to 15 dressings. Grain quotes a case of ethmoiditis 
of more than two years’ standing which was cured after seven dressings. This 
author’s method is as follows :— 


With the aid of a mirror, a wick of sterilized cotton, soaked in antivirus, is 
introduced into the upper part of the nasal chamber and pressed into the middle 
meatus. In cases where the discharge is very abundant, a second wick is placed 
between the middle turbinal and the septum. The wicks are left in place for a 
quarter or half an hour. A powerful osmotic drainage is established, and as soon 
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as the wicks are withdrawn, taking with them the accumulated pus contained in the 
nasal chambers, there is a hypersecretion which sweeps all before it, leaving the 
nasal chambers clean and free from discharge. The whole nasal cavity, particularly 
the middle and lower meatus, is then swabbed out with cotton soaked in 
antivirus. The vaccine is also applied at the level of the sinus openings. 

Where long suppuration has caused such degeneration of the mucous membrane 
as to render surgical interference absolutely necessary, pre- or post-operative 
antivirus treatment may prove yaluable. ‘It is not exceptional,” says Bonnet- 
Roy, “after the radical cure of chronic maxillary sinusitis of long standing, with 
foetid suppuration accompanied by heavy fungoid growths, for the drain of the 
wound to continue to ooze for several days, or even several weeks. Polyvalent 
antivirus dressings introduced into the nasal chambers and the entrance wound are 
exceedingly useful in drying up this prolonged leakage.” 

Ozcena, or atrophic, mucopurulent and fcetid rhinosinusitis, is usually regarded as 
quite insusceptible to treatment. Kebattu and Proby, however, employed antivirus 
treatment for this complaint. Other rhinologists have since followed their example, 
with favourable results. (Doniol-Valeroze and Leplat, Meyer and Jacques of 
Nancy.) 

The local application of vaccine to the laryngo-pharynx and lower respiratory 
tract has been the subject of numerous experiments and clinical observations. 
Chronic laryngitis, often secondary to a nasal or naso-pharyngeal infection, is 
frequently susceptible to the treatment. It is also possible to make direct 
applications of antivirus at the level of the larynx; in this case the antivirus is 
delivered by means of a vaporizer, several times daily. 

The pathology of the lower respiratory tract is to-day regarded as quite 
within the scope of local vaccine treatment. In broncho-pulmonary suppurations 
the tendency is for local treatment, destined to attack the affected tissue direct, to 
take the place of medication, either subcutaneous or oral. Chemical substances such 
as terpin, employed to modify the condition of the mucous membrane of the bronchia, 
have given way to vaccines ; and in the use of these latter, intratracheal applications 
are now superseding subcutaneous injections, particularly in the treatment of 
bronchial dilatation and pulmonary gangrene. 

Is it not possible that by similar local vaccine treatment within the lung itself, 
we may some day arrive at a method which shall at any rate dry up the lesions, 
if not provide a complete cure, in pulmonary tuberculosis ? 

Buccal Cavity.—The autonomous nature of infections of the mouth, together 
with their suppurative and highly painful character, suggest the probable efticacy of 
local vaccine treatment. This is successfully applied to-day in a number of cases, 
either in the form of dressings or by injection into the affected tissues. 

The application of dressings in the buccal cavity presents great difficulties, owing 
both to the impossibility of keeping the dressings in place and maintaining contact 
between the antivirus and the affected cells for a sufficient time, and also to the 
action of the saliva in weakening the vaccine and even in carrying it out of the mouth. 
These difficulties are met by compressing the excretory canals of the salivary glands, 
or else by employing compresses covering the teeth and gums. It should be noticed, 
however, that these precautions, though useful, are not indispensable ; everyday 
practice shows that by frequently renewing the compresses the desired result can 
be obtained. 

The best illustration of the benefits of local vaccine treatment is found in clinical 
observations, most of which refer to bucco-dental infections of various kinds: acute 
ulcerous stomatitis, stomatitis with glossitis, gingivo-stomatitis, due either to 
tartar deposits or to the presence of an illness such as diabetes, gout or scurvy, 
suppurative gingivo-stomatitis following complications during dentition, acute 
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periostitis with abscess, and alveolitis following the extraction of teeth. Villar-Fiol 
cites cases of lingual and suboccipital neuralgia upon which the analgesic effect of 
the antivirus was most marked. The same is true of post-operative neuralgia. 
Duchange, reviewing the causes of post-operative pain in stomatological cases, refers 
to vaccine treatment as follows: Vaccine dressings bring about the total cessation of 
neuralgia and local pain, sometimes in as short a time as two hours and, at the most, 
inside twelve. This is the first symptom to be relieved; the suppuration then 
gradually decreases and disappears in a few days; if there should chance to be 
splinters present, the instillation of vaccine will bring about their natural expulsion 
in the course of a few days, thus abolishing all pain due to local irritation of the 
periosteum. 

A dental infection, the nature of which is not yet fully determined, called by this 
same author “inflammatory pyo-arthritis,” is also deserving of mention. It is 
distinguished from ordinary pyorrhcea—the first stage of which it closely resembles 

by its acute character, and by irradiated neuralgic pain and purulent infiltration, 
not periodontal, as in pyorrhcea, but subpalatine and characterized by numerous 
fissures in the mucous membrane. Pyo-arthritis never develops into true pyorrha@a. 
Although completely insusceptible to antiseptic treatment, it yields to local vaccine- 
therapy. 

Another acute infection of the mouth capable of treatment by this method is a 
phlegmonous condition of the palate, a most instructive case of which is 
described by Villar-Fiol. 

Among chronic affections, alveo-ostitis, periostitis, granuloma and chronic 
fistular abscess are all benefited by local vaccine treatment, provided that 
the vaccine can be brought into direct contact with the affected tissues. The 
method of application is quite simple, though it necessarily varies somewhat 
with the position of the lesion; it has been described in full detail by Frison and 
Libouton. 

In osteitis the vaccine is injected at the spot where X-rays have shown the 
greatest degree of osseous resorption ; in periostitis, it is the periphery of the tooth 
which must be treated; in fistular abscess, the vaccine follows the channel of the 
fistula; in granuloma or eneysted abscess, it is necessary to perforate the 
osseous ridge. Duchange, Pears, Frison and Libouton are agreed that local vaccine 
treatment acts with peculiar speed and thoroughness in bucco-dental affections where 
the classic antiseptic treatment is either quite useless or effective only after very 
long treatment. 

Among chronic affections of the teeth and gums, pyorrhcea alveolaris occupies a 
place apart. For a long time it was treated merely by means of antiseptics, and at one 
time chemotherapy became the fashion. In the English-speaking countries vaccine 
inoculations of a non-local character, first introduced by Wright, have been generally 
employed. In France, Broughton-Aleock, Valadier and Bertrand followed by 
Libouton, used specially sensitized vaccines for this purpose. Following my own 
researches, pyorrhoea began to be treated by local vaccine therapy. 

Frison and Libouton sum up their results as follows :— 

(a) There is almost always early and complete disappearance of suppuration ; as 
a general rule there is no further discharge after the fifth injection; (b) complete 
transformation of the tissues of the gums, which pass through various stages of 
coloration, from wine-red back to the normal coral-pink, at the same time toning up 
generally and becoming gradually firmer, till they can be vigorously brushed without 
either pain or hemorrhage. (c) Looseness of the teeth diminishes, sometimes to an 
astonishing degree, and in some cases disappears altogether. 

May we conclude from these facts that in local vaccine treatment there has been 
found a complete answer to the problem of the treatment of pyorrhca? I think 
not. Pyorrhcea is so complex and so serious a condition that many weapons will be 
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needed to fight it, of which local antivirus treatment is one of the most valuable. No 
doubt, also, this method will become even more useful when more is known of the 
flora of pyorrhcea, and when the technique of local vaccination is brought toa higher 
pitch of efficiency. 

In conclusion, it should be noted that antivirus-therapy is at present being 
employed more and more in surgical cases—before, during and after operation— 
particularly where it is a question of a septic organ, such as the stomach or the 
intestine. As for its uses in veterinary practice, they are as varied as in human 
medicine ; for instance, in anthrax and other diseases, vaccination by the skin— 
which was the starting point of all antivirus-therapy—is to-day universally adopted 
as a factor in rural economy. 
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Discussion.—Major-General D. HARVEY: There is such a varied assortment of material 
in this paper that it is extremely difficult to discuss, and almost impossible to do so in the 
absence of Professor Besredka. 

My own contribution to the discussion must consist mainly of questions. What is this 
antivirus ? How does it act? I daresay Professor Besredka has fully described his methods 
elsewhere, but I must confess that from this paper I am not able to understand what he has 
been doing. 

In one place Professor Besredka states that the virus is specific, in another that it is non- 
specific; at one time it renders the tissue cells immune to bacterial attack, at another it 
either destroys the bacteria, or prevents their multiplication. At one time it is described as 
a killed culture, and at another it is stated to be alive, or at any rate capable of multiplying 
and able to penetrate the tissues. I should like to have had answers to some of these 
conundrums. 

About the only local condition in which success is not claimed is gonorrhea in the male. 
We, in the Army, have not employed Besredka’s method of local vaccine-therapy to any great 
extent. We have attempted to treat gonorrhea somewhat on the lines of Besredka, but with 
little success ; we at first employed solutions of the gonococeus which had been grown for some 
time and centrifuged or filtered, the fluid being applied directly to the inflamed urethra ; the 
result was severe local reaction, and the last state of the man was worse than the first; the 
fluid, as we suspected, was strongly toxic. Later on we used young agar cultures, which 
were washed off and centrifuged, and the supernatant fluid was applied to the urethra; 
although better results were obtained there was no very remarkable reduction of stay in 
hospital. However, by using the same fluid as an intradermal injection, not locally but in 
various sites in the body, close to lymphatic glands, very good results indeed have been 
obtained ; but we have abandoned the local antivaccine treatment for intradermal injections 
of antigens. However, as I have said, Professor Besredka himself does not claim much for 
his method in the treatment of gonorrhoea, and that is the only disease in which we have had 
experience of even an approach to his method. 

Another side of the matter which greatly interests us at the War Office is the method of 
prophylactic vaccination by the mouth. I had hoped that Professor Besredka would meet 
criticisms which have been made, and given us fresh grounds to go on, but all that he has 
done in this paper is to give one or two instances where the vaccine has been used, and the 
figures given are, to my mind, not at all convincing. 

I am frequently asked if we are aware of this oral method of vaccine, and why we do not 
employ it in place of our well-tried method of inoculation. In 1906 and the years following 
we tried out this method before Besredka had said or done anything about it. The work was 
carried out by W. H. Harrison at the Royal Army Medical College, under the direction of Sir 
William Leishman, and I also had a share in it. The method was to dissolve the growth of 
Bacillus typhosus on an agar slope in 1 c.c. of glycerine; as soon as sterility was certified 
doses of 0°5 c.c. were swallowed. Harrison in the course of a few days took 4:5 c.c. of the 
emulsions ; several other volunteers also swallowed various doses of the emulsions, and some 
were given pills coated with fat and containing dried Bacillus typhosus, others were 
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given the dose in gelatine capsules. Very careful personal notes were taken of the symptoms, 
or want of symptoms, following injection, and it was generally agreed that even these large 
doses could be taken without any upset of the digestive system or any general reaction. 

The blood in all cases was carefully examined with a view to estimating the amount, if any, 
of agglutinins, stimulins and bactericidal substances; great individual variations were found ; 
in some cases there was a considerable increase of the bactericidal power, in others none 
at all; and in one at least pre-existing antibodies disappeared in the course of ingestion. 

In no case was there any appreciable increase of agglutinins. 

At that time a good deal more importance was attached to the appearance and persistence 
of agglutinins in the serum than is now the fashion, but, at any rate, the appearance of 
agglutinins would be some indication of absorption. 

If Professor Besredka were here he would raise two objections: (1) That we did not 
‘sensitize’ our volunteers by a dose of bile. (2) That immunity can be established 
without the appearance of antibodies in the blood. Besredka originally said that the 
bile was necessary in order to strip the epithelium of the small intestine, but it has been 
shown that ox bile has no such action. He now confines himself to stating that bile 
“sensitizes ’’ the experimental animal or man, and bases his assertion on certain experi- 
ments ; quite a number of workers have attempted to repeat these experiments and have 
failed (Gye, Cornwall). Possibly the bile may aid the passage of the vaccine through the 
stomach and prevent its destruction by the gastric juice; it was with that idea that we 
administered the dose in glycerine, in fat and in capsules, and the fact that in most cases 
some evidence of reaction was found in the blood shows that we were successful. 

Although recognizing that this method held out great possibilities in view of its facility 
of administration and therefore should be further investigated, it was decided that there was 
not sufficient evidence of production of immunity to justify scrapping the vaccine then in use, 
which gave consistent and constant evidence of production of antibodies in the blood, including 
bactericidal substances and stimulins or thermostabile opsonins. 

This was in 1912 Then came the European war and further work was not possible. 

In 1927 the Shanghai Force was inoculated against enteric in the usual way, but as we had 
no satisfactory method of protection against dysentery it was decided (in view of the fact that 
a considerable amount of evidence in favour of oral vaccination had now accumulated) that we 
should give this method a trial. Sufficient material of a mixed oral dysentery vaccine was 
accordingly obtained and sent out; it was intended that only certain units should receive 
this treatment and the others should be given an inoculation vaccine of mixed Flexner strains, 
specially prepared at the Royal Army Medical College ; but so popular was the oral method and 
so tired were the troovs of injections—typhoid, cholera and dysentery—that the local authorities 
decided to give cvery man the oral vaccine. The whole force then, of 8,500 officers and men, 
were given three pills each of dysentery vaccine just before the season; of this force only 
twenty-eight were definitely diagnosed as dysenterics and admitted to hospital ; practically 
all of these were Flexner infections. 

In 1928 the treatment was repeated, the force having been reduced to about 5,000 men; 
in this season forty-eight men were diagnosed as suffering from dysentery. 

It is worthy of note that in this year there were also about 400 cases of diarrhoea and 
enteritis, and although these were not clinically dysentery (in those which were examined 
bacteriologically no dysentery bacilli could be found) yet it is possible that a certain number 
of these cases were due to infection with the Flexner bacillus. 

On the other hand, these cases may have been due to local bacteria, not true dysentery, 
and we might claim that the bulk of the troops were specifically protected. 

However, in the absence of proper controls, either inoculated with bacterial vaccines or 
not inoculated at all, we can merely state that we had only a few cases of true bacillary 
dysentery among 8,000 men suddenly set down in a densely populated area when the 
sanitary situation was difficult and where bacillary dysentery was common. 


‘ 


Professor J. C. G. LEDINGHAM (communicated): I regret my inability to attend the 
meeting. 

Professor Besredka devotes practically the whole of his paper to therapeutic records of 
antivirus in a wide range of diseases, acute and chronic. Only the experienced clinician, 
trained to evaluate and compare data yielded by many therapies, specific and non-specific, 
can justly appraise these records. My interest is centred mainly in two aspects of the anti- 
virus question : its scientific basis, and its application to problems of prophylaxis. 
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The stimulus which Professor Besredka’s early experiments have given to the study of 
local immunity processes during the intervening years is undisputed, and my appreciation 
of Besredka’s work is not lessened if I emphasize here the value of the much earlier work of 
Cobbett and Melsome (1896), whose experiments on the immunity resulting from local 
erysipelas in the rabbit are of fundamental importance. While Besredka’s work has given 
renewed stimulus to research on defence mechanisms residing in the skin and elsewhere, it 
must not be forgotten that in scarcely a single particular has acceptance been given to the 
novel views he puts forward as to the precise mode of action of these bacterial filtrates, and 
of the antivirus he believes them to contain. From a careful scrutiny of the contributions of 
recent years to the scientific side of the question, I conclude that the skin of laboratory 
animals can be so treated by specific and non-specific means as to withstand and localize 
specific infections of low virulence. Where specific infections of high virulence for the host 
are concerned, only the specific antigen given as filtrate would appear to be effective in 
localizing infection, and then only if the virulent test organism is introduced into the treated 
skin area. Local reticulo-endothelial systems are capable of stimulation by specific and non- 
specific means with resulting enhancement of local defence. Poultices impregnated with 
ordinary broth, or intracutaneous inoculations of broth, can so alter a dermal area that it 
becomes an unsuitable seed-bed for any infection that may be introduced. Where an infected 
skin area is in question, I take it that the action of a bacterial filtrate applied in a dressing 
will be twofold. It will conduce to greater vascularity of the lesion, thus permitting better 
access of antibody from the general circulation, and, secondly, the stimulus of what small 
amount of specitic antigen is present in the filtrate, will induce fresh antibody formation by 
the local reticulo-endothelial cells. The participation of antibodies in the immunity resulting 
from local immunization processes, whether in skin or intestine, cannot be excluded. 
Professor Besredka repeats that only the cells of the guinea-pig’s skin are vulnerable to 
anthrax infection. This is not accepted. It has been shown that local defences at various 
points (skin, peritoneum, muscle, ete.) vary greatly in intensity, but that all sites are 
vulnerable, provided a sufficient dose of virus is introduced. 

With regard to prophylaxis of typhoid, dysentery and cholera, I think it is admitted that 
oral vaccination can confer a certain degree of immunity against attack. Whether the 
degree of immunity conferred by full dosage of bili-vaccine can compare with that conferred 
by adequate dosage of vaccine given by the subcutaneous route, must be left to be settled by 
statistical analysis of results in the field. In a recent contribution to this subject Colonel 
A. J. H. Russell, of Madras, reports that the protective effect of a full course of bili-vaccine 
against cholera is strictly comparable with that of a double inoculation of anticholera vaccine 
containing a very much smaller quantity of killed vibrios. Colonel Russell infers from other 
considerations, such as the relative rates of production of immunity, that the subcutaneous 
anticholera vaccine is, in the long run, superior to the oral bili-vaccine. 


Dr. GRAHAM FORBES said that the vast field open to local vaccine-therapy, which 
Professor Besredka’s paper revealed, could not fail to interest workers in every branch of 
medicine and surgery. He was in doubt as to the meaning of antivirus, whether synonymous 
with vaccine containing the killed organisms in suspension, or the bacterial filtrate of a killed 
broth culture. 

The paper gave no clue to the dosage of organisms contained in the antivirus as used. 

He presumed that local vaccine-therapy was largely confined to infections which gave rise 
to focal lesions as the result of bacterial proliferation in situ, accessible to direct contact with 
the antivirus, and that other forms of microbic infections, whose action was general rather 
than local, due to general blood-infection or to the bacterial products or toxins reaching the 
circulation, were beyond the reach of local vaccine-therapy. To that category would belong 
tetanus and diphtheria, in both of which attempts at immunization had been made by 
administration of anatoxin or toxoid by mouth—so far without promise of suecess—by Ramon 
and Grasset in Paris, and by Pochels and Fuerst in Berlin. 

Anatoxin given to guinea-pigs and rabbits by mouth had led to partial immunity, quite 
unequal to that resulting from subcutaneous inoculation. Zoeller and Ramon had recently 
found oral administration of both tetanus and diphtheria anatoxin to be absolutely ineffective 
in human beings, whether preceded by ingestion of bile or not. Rhino-vaccination, however, 
according to those workers, had given as good immunizing results as those obtained by the 
subcutaneous route, using the concentrated anatoxin with the addition of glycerine, applied to 
the nasal passages, or in the form of a nasal insufflation of the dried pure anatoxin. It was 
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claimed to be of advantage for use in hypersensitive subjects and delicate infants. It would 
be of interest to know whether local applications of antidiphtheria vaccine to the nasal 
mucosa, or to the fauces, if practicable, had any remedial effect on nasal or faucial diphtheria, 
or, in the case of diphtheria carriers, in ridding them of the carrier state. He suggested that 
nasal applications of the vaccine would have better prospect of success. 


Professor ALEXANDER FLEMING: I wish to join with General Harvey in his statement 
that Professor Besredka’s absence, the reason for which we all deplore, makes satisfactory 
discussion almost impossible. 

It is difficult to know exactly what Prof. Besredka means by “ antivirus ’’; at some times 
he seems to mean an ordinary vaccine, while at others he apparently refers to the filtrate of 
an exhausted broth culture. It is an old observation that when a microbe is grown in broth, 
for a long time, the broth loses the property of supporting further growth of the microbe. 
Besredka ascribes this inhibitory action of the exhausted broth to some specific antivirus 
elaborated by the microbe in its growth. In the past it has been thought that it was 
due either to the exhaustion of the broth in regard to some foodstuff necessary to the growth 
of the particular microbe, or to the accumulation of waste products which inhibited further 
growth. This last explanation is certainly true in some cases as, for instance, with some 
streptococci which produce so much acid that they are incapable of surviving, or with 
pneumococci which may produce sufficient peroxide to exercise a lethal effect on the cocci. 

Ordinary vaccine-therapy has been the outcome of laboratory investigations which have 
shown that following the injection of vaccines and other antigens, there appeared in the 
serum definite antibodies similar to those found in patients who are immune after recovery 
from the disease. In some cases, such as diptheria, the extent of the immunity seems to 
depend on the antibody (antitoxin) content of the serum, but in others, such as typhoid, the 
immunity persists for a time after the increase in antibodies can no longer be demonstrated. 
In this connexion, however, we must remember Glenny’s experiments, which he showed that 
an animal which had been inoculated with one dose of diphtheria toxin and which showed 
very little antibody in its blood was capable of responding much more rapidly and completely 
to a second dose given months afterwards than was the previously uninoculated animal. 

The fact that in Besredka’s “ antivirus’’-therapy no demonstrable antibodies can be 
discovered by any laboratory test makes it difficult to discuss the merits or demerits of the 
method, which is judged only by clinical end results, to which there are many contributory 
factors. Besredka has claimed that marvellous results are obtained in almost every type of 
infection—he hesitates rather at gonorrhwa—by the application to the site of infection of 
broth exhausted by the particular microbe; but it becomes necessary to consider the evidence 
he has given us. In this paper he relies in the main on clinical reports of cases treated by 
various physicians, male and female, and not under his own supervision ; favourable clinical 
reports can easily be obtained for almost any method of treatment. 

It is not possible to accept, without further proof, Besredka’s statement that “ antivirus ”’ 
acts directly on the cells, which by adsorbing it, become impervious to the action of the 
corresponding organs of infection—the immunity being the direct result of this adsorption. 
In such a statement the words “ directly,” “ adsorption,’ “ impervious ’’ and “ direct result ” 
seem to require further elaboration. 

A number of observers have stated that applications of ordinary nutrient broth to the 
skin have the same results as applications of antivirus, and that both act by attracting to 
the part large numbers of phagocytes. Recently I have been making some observations 
on somewhat similar lines. I found that when a particular mould had been grown in broth for 
a week or ten days, the filtrate of the culture had remarkable inhibitory properties on the 
growth of some microbes, especially the pyogenic cocci. This filtrate, like Besredka’s antivirus, 
consists of nutrient broth, except that instead of being exhausted by a bacterium it has 
supported the growth of a mould for some time (not to exhaustion). I have applied this 
filtrate to a number of septic wounds (abscesses, burns, ulcers, etc.), and so far the results are 
certainly not inferior to the cases cited by Besredka. One patient treated during the last ten 
days is interesting. A woman had indolent ulcers in various parts of the body. These ulcers 
had existed for over two months and showed little signs of healing. The infecting agents in 
each case were staphylococci and streptococci. The filtrate was applied in compresses 
every four hours, and in three or four days the aspect of the ulcers completely changed; 
they became healthy looking, granulations formed, and healing commenced and is progressing 
rapidly. 
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Here I would point out that there was no question of specific immunity; there was 
nothing in the preparation specifie to staphylococci or streptococci, but it was simply broth 
in which a mould had been grown, I therefore venture to suggest that the improvement in 
many of the cases cited by Besredka need not have any relation to a specific immunizatory 
process, and that the term “ local immunity” is the wrong one to apply. 


Dr. BROUGHTON ALCOCK, who communicated the paper, expressed his great regret, at 
Professor Besredka’s inability, owing to illness, to read his paper himself, and to take part in 
the discussion upon it. It was a very lengthy paper and had to be translated into English 
and to be reduced because of a time limit. That portion dealing with diseases of particular 
interest to this Section was read practically in full; the remaining portion was shortened. 

He (the speaker) pointed out that the bibliography accompanying the paper contained 
references to the publications of about 100 authors, mainly in France, but also in Germany, 
Italy and elsewhere. From verbal information he understood that oral prophylaxis and 
local antivirus-therapy on the lines described in the paper were having an extensive appli- 
cation, and that encouraging claims were being made by certain Continental authors. In 
view of the status of Professor Besredka and his acceptance of these remarkably successful 
results from the extended application of his laboratory investigations, it appeared fitting 
to have the paper brought forward for consideration and discussion, in the hope of attaining 
some helpful addition to the armamentarium of prophylactic and therapeutic remedies. 


Professor BESREDKA (in reply): Qu’il me soit permis d’abord de remercier la Société 
Royale de Médecine de son invitation, et d’exprimer tous mes regrets d’avoir été dans 
l'impossibilité de m’y rendre. Mes regrets sont d’autant plus vifs que, présent, j’aurais pu 
donner satisfaction 4 M. le Major-General Harvey, en lui expliquant en quelques mots ce que 
l’on entend sous le terme “ antivirus "’; aujourd’hui je me vois obligé de le renvoyer, si non 
aux centaines de publications parues 4 ce sujet, du moins aux deux monographies qui figurent 
en téte de la bibliographie. De méme, si j’¢tais présent 4 la séance, j'aurais fait éviter 
mes trés distingués collégues, J. C. G. Ledingham, Graham Forbes et Alexander Fleming, 
la peine de publier la plupart de leurs objections, en leur rappellant les recherches faites tant 
i l'Institut Pasteur qu’ailleurs, qu’ils n’avaient plus presentes 4 la mémoire. 

\ la remarque faite par mon excellent ami, le Dr. Broughton-Aleock, auprés duquel je 
m’excuse de la tiche ingrate imposée par mon absence, je me permets d’ajouter quelques 
precisions. 

Le professeur Ledingham déclare que dans l’immunité, consécutive 4 |’application 
d'antivirus au niveau de Ja peau ou de I’intestin, on ne saurait exclure la participation des 
anticorps. S’il s’agit dans son esprit d’anticorps encore inconnus, soit! Mais s’il s’agit des 
anticorps que l'on a l’habitude d’invoquer, je peux assurer mon excellent collégue qu’il 
perdrait son temps a en chercher: chez les sujets localement vaccinés ils sont introuvables 
aussi bien dans le sang qu’au niveau de la peau ou de I’intestin. 

Le professeur Ledingham déclare que chez le cobaye il existe des cellules, autres que 
celles de la peau, qui sont réceptives A l’égard de la bactéridie charbonneuse. A-t-il 
connaissance des expériences probantes faites 4 ce sujet? Personnellement, nous n’en 
connalssons pas. 

Le professeur Ledingham rapporte, au sujet des vaccinations anticholériques, les 
statistiques bien connues du Colonel Russell, d’ot il ressort que la bilivaccination par voie 
buceale est aussi efficace que la vaccination par voie sous-cutanée. Nous lui savons gré 
d’avoir voulu rappeler ce fait. Mais il ajoute que le Colonel Russell, en se basant sur “ other 
considerations, such as the relative rates of production of immunity, etc.,”’ préfére les piqires ; 
c’est une question de goit. Comme nous-méme, le professeur Ledingham doit cependant 
attacher plus d’importance aux chiffres du Colonel Russell qu’a ses considérations théoriques 
sur l’immunité. 

Le docteur Graham Forbes aimerait étre fixé sur le dosage des microbes contenus dans 
antivirus. La question ne se pose évidemment que pour les cas ot |’antivirus est 
représentée sous forme d’émulsion microbienne. Comme |’application est le plus souvent 
externe, le dosage précis en ces cas n’a pas la méme importance qu’en cas d’injections. Faisons 
toutefois remarquer que, en général, plus l’antivirus est riche en germes, mieux cela vaut. Pour 
ce qui est de l’immunisation locale dans la diphtérie, nous n’avons pas jugé nécessaire de 
l’aborder dans notre rapport, cette question n’ayant pas encore recu de solution définitive. 

Le professeur Alexander Fleming a fait quelques remarques dont une seule mérite d’étre 
relevée, celle qui a trait 4 la spécificité des antivirus. Cette question a été déja soulevée 
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bien des fois, et nous étions naturellement les premiers 4 nous la poser. Aujourd’hui, a la 
suite de nombreuses expériences faites autant dans nos laboratoires que dans beaucoup 
d’autres, Ja question de Ja spécificité est jugée. Les bons résultats que le professeur 
Fleming obtient chez ses malades avec un filtrat non-spécifique ne sont pas pour nous 
étonner. Depuis quelques quarante ans on connait |’action heureuse—grice au travail 
classique d’Issaeff—du bouillon ordinaire, de sérums normaux, du lait, méme de l'eau 
physiologique ; n’empéche qu’a cété de cette exaltation de la résistance non-spécifique, 
il existe une exaltation des cellules de nature spécifique. Nous serions tout prét 4 
souscrire aux conclusions du professeur Alexander Fleming s’il réussit & vacciner, au 
moyen de son filtrat non-spécifique, contre les infections cholérique, dysentérique, 
staphylococcique ou toute autre, aussi bien que nous le faisons avee les antivirus 
spécifiques. 





